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HAIL TO THE STEEL 
THAT FIGHTS FOR US 
AT HOME! 


Essential steel is more than that used in guns and 
tanks and ships...the formidable weapons of an 
aroused Democracy ...the steel that goes away to 
fight for us. The steel that fights for us at home is 
equally essential. Shown in the photograph are tons 
of steel that will never be used in battle, yet without 
which the guns and tanks and ships could not be made 
so well or so fast. Here, among other objects of steel, 
are hooks, sheaves, ropes, chain, stays, pipe, wheels, 
columns, beams, trusses and ladle. Each of these 
objects is indispensable and none could be made satis- 
factorily of any other metal than steel. 

This is the steel that fights for us at home... that 
enables us to build and to produce the weapons and 


material we must have in order to win this war. Th 
pipe for oil refineries ...the shells that provide th 
forms and preserve the integrity of concrete piles.. 
the nails that fasten the siding on cantonment bar 
racks ...such uses of steel, in reasonable quantitie 
for indispensable items that cannot be suitably o 
safely made of other materials, are promoting the wa 


effort and speeding the day of victory. 

e THE SCOPE OF RAYMOND’S ACTIVITIES include @ 
recognized type of pile foundation—concrete, composite, precast, 0% 
pipe and wood. Also caissons, construction involving shore protechoy 


ship building facilities, harbor and river improvements and bora 
for soil investigation. 


RAYMOND 


CONCRETE PILE COMPANY 


140 CEDAR STREET, NEW YORK, N.} 
Branch Offices in Principal Cities 
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PHOTACT prints take the wear an 
tear of frequent handling —_ o 
originals serve only as lasting record 


~ * * 


Pencil tracings become blurred and can be used to make any amou 
smudged with too much handling—or prints on either Photact paper or de 
too many runs through the blueprint 
machine. Even ink tracings can be dam- 
aged from frequent use. 


The lines of each Photact have such hid 
opacity, even when made from pe 
tracings, that black-line or bluepr 
Photact preservesyouroriginals-whether made from a Photact “master” are alw: 
pencil or ink. By making a Photact of much more legible than those madetr 
your original you need no longer expose _ the original. 

these valuable drawings to the effects of 74, 
much handling or rough use. Your Pho- 
tact becomes the “master” for every pur- 
pose of reference and reproduction—and 
your original may be filed away as a per- 
manent record. 


high-quality reproduction ¥ 
sharp contrasts and clearly-defined lis 
makes Photacts ideal for use in sw 
tracting, branch plants—governmest 
quirements, etc. 


Erasures and changes can be made «as 
Photact restores old, worn-out drawings. on a Photact. 
This method insures maximum pick-up 
of lines weakened by over-handling and 
gives you Photact’s clear ink-like lines. 


For complete information about 
Photact process and Photact pi 
and cloths, write: Photact Departs 
Photact duplicates your original drawings. KEUFFEL & ESSER CO., Third & A® 
The Photact negative of original tracing Streets, Hoboken, New Jersey. 


KEUFFEL & ESSER CO. 
NEW YORK « HOBOKEN, WN. j. 
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A Series of Reflective Comments Sponsored by the 


Committee on Publications 


Engineer Operations 


ina Theater of War 


From an Address Before the Annual Convention of the Society, Los Angeles, July 28, 1945 
By May. Gen. EuGene REyBo p, M. Ao. Soc. C.E. 


Cmer or Encrneers, U.S. Army, Wasnrncrton, D.C. 


a greater right to know, the facts of ‘‘Engineer 

Operations in a Theater of War’’ than that great 
profession represented by the membership of the Ameri- 
an Society of Civil Engineers. But to attempt to cover 
these large and diverse tasks is almost as tough an assign- 
ment as the accomplishment of the tasks themselves. 

Diversity in Home Operations.~A theater of war in- 
Judes those areas of land, sea, and air which are, or may 
become, directly involved in the conduct of war. On this 
basis, few areas of the globe can be eliminated. Let us 
commence with the zone of the interior—the United 
States itself. Here, practically over night, the perma- 
nent organization of the Corps of Engineers—together 
with the technical skill of our common profession, plus 
the driving power and magnificent equipment of the con- 
struction industry—was called into service. 

Camps were designed and constructed; airfields were 
built and expanded; industrial plants for the manufac- 
ture of munitions, ordnance, and equipment arose over 
mght; storage depots, ports of embarkation, harbor 
lelenses, housing, and miscellaneous facilities were 
arved out and erected for the fullest, fastest possible use. 
Hand in hand with all these projects, general and station 
hospitals were built. Port facilities and thousands of 
miles of highways and railways and waterways were pro- 
vided to carry a transportation load which increased by 
leaps and bounds. 

This story has been well and frequently told. How 
ever, with the completion of more than 90% of the dollar 
value of this unprecedented eleven-billion-dollar con- 
struction program, the impression persists that the engi- 
neers construction job at home is done. This is not the 
case. Hardly a facility but needs some improvement, 
nd every facility requires the management and direction 
if a post engineer, whose job may well be called a com- 
bination of city manager and city engineer. 

Difficulties Experienced Elsewhere.~I ncalculable 
though this program may be, it includes only ccntinental 
mited States and some offshore bases. Other bases of 


N” group in America has a deeper interest in, or 


perations, of course, had to be constructed at strategic 
places about the globe. 


fo recall military conditions as recently as the fall of 
449 


2 is to confess that our arms were ev erywhere under- 


going critical days. This was true in Britain, in North 
Africa, in the Far East, in Russia, in the Aleutians, and 
on the seas. The picture was a black one, indeed. But 
the fact remains that engineer equipment—moving by 
engineer-arranged transportation and bringing goods 
from plants built by engineers—began first to trickle and 
then to flow to all these endangered spots. 

One Exploit Illustrates Success.~Slightly more than a 
year ago a Japanese task force moved in to the attack of 
our Aleutian Islands. Advancing cautiously and unseen 
under protective clouds and fog, these warships, aircraft 
carriers, and transports fully intended to reduce and 
occupy our most important Aleutian base. 

Within sixty miles of Dutch Harbor, the carriers 
emerged from the cloudbank and discharged loads of 
fighters and bomber planes. They expected, at most, the 
opposition of antiaircraft guns and a few flying boats. 
What they actually received was the surprise of their 
yellow lives. From an airfield on Umnak Island, sixty 
miles west, our P-40 fighters and B-26 bombers arose. 
The existence of this field, completed only a few short 
days before, was completely unknown to the Japanese. 

To avoid bombing and strafing, the Jap warships and 
carriers ducked back into their protective covering of 
clouds. Few were the planes that found their carriers 
again. The surprise forced the Japs to withdraw west- 
ward and abandon their intentions to take Dutch Harbor. 

Feats Repeated.~That field on Umnak Island had been 
built by a battalion of engineers which for months had 
wrestled ceaselessly against the now-famous Aleutian 
rock and tundra and foul weather. The engineers carved 
that landing field out of rough terrain that men of lesser 
courage and ability would have overlooked in airfield 
reconnaissance. Thus, they were prime factors in turn- 
ing back the Japanese assault. 

The next job of airfield construction in the Aleutians 
went a lot faster. On August 30 the same battalion 
moved to Adak Island, 260 miles east of Japanese-held 
Kiska. Exactly twelve days later, the first U. S. Army 
planes landed. In this short time engineer troops, start- 
ing from scratch, had ingeniously constructed a landing 
strip by partially damming up the mouth of a creek. 
Into the lagoon so formed they pushed a heavy fill, soon 
covered with a steel mat. 
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Many of these courageous engineers are members of 
the Society. And they will one day amaze us with their 
tales of the refinements ignored, of minimum standards, 
and minimum comforts, despite which they produced 
vital construction at this combat front 

In South Pacific and Africa.~At Milne Bay the same 
kind of engineer troops, finishing an airport, abandoned 
their equipment, unslung their guns, and drove the at- 
tacking Nipponese back into the sea. Others in New 
Guinea hacked dozens of airfields out of the mountainous 
jungles behind the Japanese lines. Their fellows drove 
the Alaskan Highway nearly 1,700 miles through some of 
the world’s most inaccessible brush and mountain and 
muskeg-infested terrain. 

The ink is searcely dry on the headlines-of-praise 
for engineer-built forward airdromes in North Africa. 
When Oran capitulated in November 1942, there were 
only nine suitable airfields in the whole North African 
area. By May, a total of 127 airdromes were in opera- 
tion. Engineer troops employing American-made equip 
ment did this job. 

And airport operation means petroleum distribution. 
This in turn means engineers to locate, construct, oper- 
ate, and maintain military pipeline systems for supply in 
theaters of operations. With gasoline and oil constitut- 
ing more than half the dead-weight tonnage moved to the 
front during the North African campaign, the pipelines 
designed, located, and placed by engineers—helped to 
solve the tremendous supply problem. 

In Sicily Also.~A July report from Sicily points out 
that within 24 hours after they landed, under strafing 
attacks by Nazi planes, American engineer units accom- 
panying the invasion troops had built and made ready 
for service a complete landing field for Allied fighter 


planes. ‘‘We just grabbed the flattest wheat field we 
could find and went to work,” said the lieutenant im 
charge. ‘‘In 24 hours we had a taxi trail all around the 


field, the runway ready for gasoline, ammunition, and 
oil to supply the planes. We landed at eleven a.m. and 
by five p.m. that same day we were turning that wheat 
patch into an airport.”’ 

These engineers didn't even knock off to hunt standard 
Army grub; they just feasted briefly on tomatoes and 
melons in the fields and then pitched in again. A patrol- 
ling Air Force captain circled and landed. “Have you 
plenty of Ack-Ack, guns, food, and gasoline?’’ he asked. 

‘We are set up to do business,’ answered the lieutenant. 

‘We have scores of aircraft and hundreds of men. Can 
vou take us?” came the question. 

‘O.K., come on in,” said the lieutenant. 

Chis sort of thing the world calls engineering miracles. 
But behind them stand engineering experience, the engi- 
neering of map production, the engineering of trans- 
portation and construction, and the sheer grit and plain 
hard work of a young American generation—-reputed by 
Hitler to be degenerate-——of whom General Pershing said 
in World War I: the scientist said it couldn't be 
done, but the fool engineer didn't know that—so he just 
went ahead and did it.” 

Varied Tasks Overseas.~ Engineering operations of all 
kinds, including construction, are moving overseas. To 
man these various types of units, we must recruit, put in 
uniform, and train 9,000 engineer specialists each month. 
We urge Society members to assist us in this recruitment. 


ENGINEERING for September 1943 Vou. 13, N, 


Air-borne engineer battalions are assigned the jot 
helping to gain and to hold objectives. Engin. 
dropped by parachute, are prepared to demolish ene: 
communications, airdrome installations, factories, qo, 
utilities, supplies, and equipment. They also exe. 
minor and hasty repairs to existing landing fields g» » 
other air-borne elements may come in to make more, 
tensive improvements. 

Port construction and repair groups got their tes 
the North African campaign. 
ging the ports of Casablanca and Oran, and with oy 
ports subjected to frequent bombardment, port re 
and operation presented the utmost engineering dif 
ties. Other engineer units did masterful jobs in kee 
railroads operating at maximum efficiency. 

Widespread Activities~Speaking now of home-j 
emergency operations, a few weeks ago the rivers j; 
mid-West were threatened with ‘‘one hundred year flood 
In fighting them, engineer general service regime; 
operating under pre-deterryined plans and starting {; 
scratch, fortified and rebuilt levees which withstood ; 
ravages of rushing water for the first time in histor 


These engineers were the brothers of other enginee 


who bridged the roaring rivers in Canada and Alasks 
and who will bridge the waterways of Europe as we pow 
our way to Rome and Berlin to make good the unco: 
tional surrender demanded by our Commander-in-Chi 

The Engineer Amphibian Command has just ce 
brated its first birthday. Its mission is to transp 


combat units to selected landing beaches for the assau!: 


to evacuate the wounded, to handle prisoners, to salvay 
equipment, and to supply the combat troops. In actu 
operations, their boats hit the beaches at high speed a 
combat troops race ashore over low ramps. After assau 
waves have been put ashore, engineers land light-weig 
earth-moving equipment to prepare roads, establis 


communications, and develop unloading and distributing 
points. In the landings at Safi, French Morocco, las 


November, an American battalion even operated a rai 
road and supervised port operations. 

In theaters of operation, engineers help to impe 
movements of the enemy by laying mine fields a 
creating obstacles, by furnishing technical assistance a! 
engineer supplies to other arms of the service, and in 
quently by actually engaging in combat. The remov: 
of mines in an advance is just another engineer's job 

On the Offensive.~From the beginning of hostilities 
have reiterated the subject of my previous address » 
fore the Society ENGINEERING, june 
‘This is an Engineer's War.’’ Not only have the Am 


Engineers demonstrated this truth, but they are engmect 
ing the victory to the point where even the public 's 


learning of their magnificent feats. 
We are still a long way from Tokyo. 


undertaking. Right now the tide of battle seems ' 
We know we have passed © 


It 


running in our favor. 
days of fighting desperate defensive battle to avert 
feat—-we are now fighting battles of offense. 

The voice of righteous retribution is thundering 


Nazi ears as Allied bombs fall on them with relentles 


intensity. But in the dawn of victory, let us not ) 
ardize our position by any overconfidence or co 
cency. The major job is yet ahead. We must not! 


With sunken ships 


The victor u 


conclusion of this war remains a grave and tremendou 
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Flow Diversion at Niagara Falls 
IIT. Construction of the Niagara River Weir 


By Harvanp C. Woops, M. Am. Soc. C.E. 


LieuTENANT CoLonet, Corps or Enorneers, U.S.A., Burravo, N.Y. 


\ addition to its present utili- 
tarian function—diverting water 
for power generation—the 
Niagara River weir will help to 
reserve the beauty of the cascades 
nd falls. As a result of the con- 
struction of the rock weir, the eleva- 
n of the pool above the cascades 
as been raised about 1 ft, which in 
urn has increased the firm power in 
| plants affected by 30,000 hp. 
Flow around both sides of Goat 


O that additional volumes of water 

could be deflected from Niagara 
Falls for war power generation, a rock 
weir has been constructed in the main 
river channel. The rigging and opera- 
tion of the cableway used in the con- 
struction is explained in this paper, 
which is third in a series begun in the 
July issue. Colonel Woods’ paper was 
presented before the joint meeting of the 
Society and the Engineering Institute 
of Canada at Niagara Falls. 


toward the Canadian shore, the scaf- 
folding being removed in sections 
as the work progressed. However, 
this method would have required two 
seasons for the work and necessitated 
the use of much critical material. 
It would also have been costly, and 
allowed for variation in the length 
only of the weir. 

Consequently definite study was 
made of other possible ways of 
doing the work, and it was decided 


island has been increased, thereby 
improving the appearance of the American side of the 
Horseshoe Falls and the American Falls. This flow 
as been diverted from the main channel of the Horse- 
shoe Falls. 

The submerged weir was constructed about one-half 
mile upstream from the first main cascade. It extends 
rom a point about 350 ft from the Canadian shore, 
bout 1,800 ft northerly to an artificial island in the mid- 
le of the river. The opening between the bank and the 
weir is provided to insure that the flow going to the power 
plants along the Canadian downstream shore will not be 
lecreased. The weir is 5 ft under the water surface, 
nd about 40 ft wide on top, with the idea that it would 
raise the water level the desired amount 
without showing above the water surface 
‘odetract from the view there or interfere 
vith ice flow. 

lt is built of stone, with an upstream 
suriace composed of large flat slabs and 
cownstream toe of heavy blocks, the space 
tween filled in with graded sizes of stone, 
topped off by large blocks as a top sill 
lor the weir. Over 30,000 tons of stone 
vere required, including riprap along the 
Canadian shore, 


CONSTRUCTION EQUIPMENT 


_ As originally planned, the weir was to 
ave been built by erecting on its center 
ine a steel scaffolding, weighted platform 
extending out from the Canadian shore. 
Using this asa working platform for trucks 
nauling stone to a derrick on the outer end, 
Ge building of the weir would begin at 
“He outer, or northerly, end and proceed 


that the rock shoal extending from 
the upper end of Goat Island would make possible the 
use of a cableway. This cableway is supported on 
two traveling towers—the head tower on the Canadian 
bank of the river, the tail tower on the artificial island 
in the middle of the river (Fig. 1). These towers have 
been used on two previous U.S. Engineer Department 
cableway jobs—Denison Dam in Texas, and Conchas 
Dam in New Mexico. At Denison Dam the span of 
the cableway was 1,680 ft and the permissible load 
20 tons; at Conchas Dam the span was about 1,400 
ft. At Niagara the span is 2,600 ft, and the permis- 
sible load 10 tons. The towers, which are of the coun- 
terbalanced type, are 150 ft high, and the normal sag of 


Arr View or FaLts—Towers FoR CABLEWAY 
APPEAR NEAR TOP OF PHOTOGRAPH 
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the cable is 130 ft (Fig. 2). 


the towers 
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On the back side of the towers 
there are 250-ton counterweights, which overcome the 
overturning effect of the cable pull on the head of 
This pull totals 300,000 Ib, of which 241,600 


= 
Ontar 
Power Co 
/ Causeway 
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Canadian j 
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"4 Toronto 
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Fic. 1. Map SHowINnc LocaTIon oF REMEDIAL WEIR IN 


THE NIAGARA RIVER 


Ib are from the main track cable, 28,000 Ib from the 
secondary track, and 30,500 Ib from the electric mes- 


senger line. 


To transmit the resultant side thrust into the under- 
lying material, the trucks on the river side of the towers 
are set at an angle so that there will be no side thrust 
The 
total thrust to be transmitted to the ballast by the river- 
side trucks under the towers under full load conditions 
is 850,000 Ib. Reduced to load per foot under the trucks, 
total thrust amounts to 36,000 Ib, as compared to 17,000 


from the wheels to the rails on which they move. 


lb per foot under locomotive 

drivers for Cooper's E-60 loading. 
The main cables between the 

two towers consist of a 2'/,-in. 

main track cable, on which the 

carrier with the rock-transporting 

equipment travels; */,-in. in- 

haul-outhaul endless line for 

moving the carrier; a */¢-in. 

hoist line for raising and lower- 

ing the loads; a button line; and 

a */,-in. closing line for operating 

the grappling equipment. String- 

ing of the cables was tricky and 

complicated. In this location, 

just above the Falls with un- 

known conditions of the river 

bottom, it was impossible to risk 

men or floating plant to cross be- 

tween the towers, and stringing 

the first line between the towers 

was accomplished by a large kite. >= st 
The prevailing winds are from ¥ —~ 

the west or southwest, and on a : 3. 

favorable day a hemp kite line 

was carried from the head to the 

tail tower. Before it could be 

drawn taut, it broke. Forasecond 


ERECTION OF TAIL TOWER ON ARTIFICIAL ISLAND 
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line, a piano wire was flown across. 
it a '/s-in. steel aircraft cord was pulled over. The gy 
cessively larger lines were '/,, */s, '/2, */4, 1'/4, and 
cables. The smaller lines were hauled across suspende 
at the two ends only, the hauling being done by try, 
caterpillar tractor, or winding drum on a “jenny” tryc 
the tail tension being supplied by a truck or a brake », 
the reel from which the cable was being paid out c 

At the beginning of cable-stringing operations an 


fort was made to keep the cables out of the water {, 


fear of fouling them on boulders which were thought ; 
be strewn over the river bed. Because of the swift cy, 
rents of from 5 to § ft per sec in the area just above th. 
Falls, it had never been possible to sound or sweep the 
area before the cableway was erected, and presence 
numerous boulders in the river bed upstream from th; 
site led to the conclusion that boulders must be expecte 
at the site of the work. Eventually, however, sever, 
lines did get into the water, and although they were be! 
lied downstream several hundred feet no fouling occurred 
and from then on no particular care was taken to kee; 
the lines out of the water. 
The large track cable has 4 heavy socket casting on th. 
end and a 1'/,-in. line was used as a messenger line ; 
support this casting when this line was pulled across 
With the consequent restraining effect of the messenge 
line, the track cable was bellied downstream very little 
After the main-track cable was up and the carriag 
mounted with the inhaul-outhaul line, the remaining 
lines were more readily strung as spare lines were rigged 
for hauling the various succeeding lines into position 


OUTRIGGERS ERECTED ON TOWERS 


An innovation in cable arrangements was necessitated 
by the physical conditions at the site. Power and con 
trol lines had to be connected between the towers, and 
means of inspecting the stone in place were desired 
These requirements were met by building outriggers | 
ft long on each tower. Downstream and parallel to th 
main-track cable, one pair of outriggers supports a |-in 
secondary track cable with '/:-in. endless inhaul-out 
haul line to move the carrier. 
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ohase, 2,200-volt circuit. The control 
ine is made up of 10 pairs of light wires, 
‘hrough which the operator in the head 
sower controls the movement of the tail 
tower. Main transformers are on the 
Canadian shore; others are on or near 
each tower. 

fo build the artificial island and to 
Lflord access thereto for the erection of 
the steel of the tail tower, a causeway was 
built from the upper end of Goat Island 
through the shallow water. A grade 
high enough to avoid overtopping at 
ordinary high water was determined for 
the causeway, but it is expected that it 
may be overtopped several times before it 
is removed. 

[his causeway, consisting of a single- 
track roadway with three turnouts pro- 
vided to facilitate movement of trucks 
during the construction work, is about 
9200 ft long and averages 6 ft in height. 
While building the causeway, the trucks 
carried stone to the head of Goat Island, backed from 
there out to the end of the fill, and dumped their load 
until the first turnout had been completed. Next they 
drove out to the first turnout, turned, and backed to the 
dumping point, until the second turnout was reached; 
then the process was repeated. In this way, the amount of 
backing was reduced and the progress of the work speeded 
up. At many points stone for the causeway was placed 
ncurrents as swiftas 6 mph. By using stone ranging 
from 150 Ib to 3 tons in weight for the bottom courses, none 
was lost through displacement by the current. Mixed 
sizes of stone were used above the water level and crushed 
road-surfacing stone spread over the top. Twenty-one 

usand tons of stone were required for the causeway. 

rhe island, which is about 140 ft wide and 200 ft long 
over-all, was built a foot higher than any high water yet 
recorded for the site. In it there are two rows of cribs 
under the tower tracks which are 76 ft 10 in. apart center 
to center. The back crib is a rectangular vertical crib, 
l4 ft wide; the front one, through which must be trans- 
mitted the thrust of the tower, is 13 ft wide on top, 
widening out at the bottom to about 18 ft. (See Fig. 3.) 

lhe towers were received disassembled from Denison. 
The material for the head tower was received at Chip- 
pawa, Ontario, and that for the tail tower at Niagara 
Falls, N.Y. Erection of the towers was by means of a 
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MAIN 2!/,-In. Track CaBLE Was So Heavy Tat Loap Hap To 
Be DISTRIBUTED FOR BRIDGE CROSSINGS 


stiff-leg derrick and gin pole at the head tower and by 
auto crane and gin pole at the tail tower. The heaviest 
single piece of the tower proper weighed 7'/: tons. This 
was the crown block. To hoist it into position a special 
gantry was made. The tackle on this raised the piece 
from the ground level, and when the desired height was 
reached the gantry was swung over to bring the block 
into its proper position relative to the tower frame. 

The heaviest single piece of equipment was the reel 
with the main-track cable which, with the transporting 
truck, weighed 35 tons—more than was considered safe 
for the bridges to Goat Island. To take the cable over, 
a second reel was built. One-half of the cable was run 
off the receiving reel onto the auxiliary reel. Then the 
two reels, carried on separate trailers, were hauled over 
the bridges to Goat Island by a truck, the three vehicles 
being coupled a sufficient distance apart so that not more 
than one of them would be on a bridge at a time. 


ROCK CARRIED FROM CANADIAN SHORE 


The stone was brought to the river side of the head 
tower on the Canadian shore in trucks and trailers. It 
was then picked up by the cableway equipment, trans- 
ported to the desired point in the river, and deposited 
there from above the water level, the actual movement of 
the load being under the control of the operator in the 
» head tower. In the first trial runs an 


2600' 


nspector'’s Car 


attempt was made to place the stone 
on the bed of the river. This proved 
impractical because the current would 
carry the stone from 25 to 50 ft 
downstream. Next, stones were re- 
leased just above the water surface. 
As the resulting surge and oscillations 
of the various cables were not violent, 
stone was finally dumped from the 


410 & traveling elevation. Communication 

coi... between the operator, the inspector, 
—Weir ai ras t adio ; 
— and the tail tower, was by radio and 
Ay ~- Stone Shore 


by telephone. 
While the cableway can hoist a load 
at a speed of 300 ft per min and tra- 
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rhe electric power line carries a 
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- Causeway Stone 


Surface Stone / Stone 


“Crib Foundation Stone Approximate Water 


Surface E) 5596 


Crib Foundation Stone 


verse it at 1,600 ft per min, 
experience has shown that 
it takes about 5 min to 


TYPICAL SECTION OF ISLAND 


: make a round trip, and the - 
| rate of placing averages —= New Water Surface 
If the stone being handled 
is large blocks, stone hooks ‘a 40'0" = 
are used; if it is smaller in 
stone, it is handled in » 
skips Top of Weir 
The large stone at the 3 
downstream toe of the weir i! a 
was placed first, smaller L 


mixed stone deposited 
next, just upstream there 
| from, and the dumping 
was progressively up 
stream until the large up 
stream facing stone was 


Sai 

Vaan, 


TYPICAL SECTION OF SUBMERGED WEIR 


placed (Fig. 3). The last Fic. 3 
was the surface covering of 
large blocks with the surrounding mixed stone, which was 
placed at the elevation determined by the hydraulic ob- 
servations and studies that were carried on simultaneously 
while the stone-placing work progressed. 
FUTURE CHECKS ON THE WORK 

As explained by Mr. Cline in the August issue of Crv1L 
ENGINEERING, as the work progressed changes in water 
levels were noted, and the final dimensions and eleva- 
tions of the weir were determined as the work approached 
completion. For this reason, and also because it is not 
known how much maintenance work will be required 
for the weir, the cableway will be left in place for several 
years. Then if experience should indicate that repairs 
or alterations are desirable, they can be made. When it 


Grapp_e Has Just Revceasep Its LOAD IN MIDSTREAM 
ISLAND IN Lert BACKGROUND 


SECTIONS OF WEIR AND ARTIFICIAL ISLAND 


is decided that the best results practicable have bee 
attained, the cableways (towers included) and the caus 
way to the island will be removed. The island will be lan 
scaped and remain as a permanent addition to the scener 

This work does not constitute the complete plan for th 
beautification of the Falls and further development of th 
power resources there. Some excavations in the char 
nels leading to the flanks of the Horseshoe Falls a 
some diverting submerged weirs in the deeper channels 
in the rapids above the Horseshoe are contemplated | 
spread the flow over the crest, and reduce the volum 
at the throat of the Horseshoe where recession due to th 
heavy flow is the most rapid. 

Construction of the temporary causeway and of Tower 
Island, and the erection of the tail tower were the r 
sponsibility of the Buffalo off 
of the U.S. Corps of Engineers 
while erection of the head towe 
and cables, provision of the elk 
trical supply, and placing of t! 
stone in the weir were by 
forces of the Ontario Hydroel 
tric Power Commission. Smoot 
functioning throughout was ' 
fected by the effort made by bet 
sides to cooperate in the wor 
Messrs. C. G. Cline, E. K. Bea! 
Otto Holden, D. Forgan, and 
Traill, in particular, were help! 
to the Corps of Engineers pers 
nel and to E. K. Eldndg 
consultant; Messrs. E. M. Re 
bins and B. J. Witzig, from © 
Buffalo District office, ably su] 
ported the writer in their seve’ 
capacities. 
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Welded Plate-Girder 


ITUATED in the town of 
Wethersfield, Conn., the Jor- 
dan Lane Bridge is one of nine 
srade separations which now carry 
he Hartford Bypass, a dual park- 
cay connecting U.S. Route No. 5 
th the new Connecticut River 
ridge between Hartford and East 
lartford. Because of the irregu- 
rity of the intersection to be over- 
.ssed it was decided that a single 
span 165 ft in clear width, or at least 
series of spans without an inter- 
nediate support, would give the only really satisfactory 
wlution. Even with this long span, it was necessary to 
ise piers narrower than the supported roadway, which is 
<3 ft 10 in. wide, in order to leave the intersection be- 
neath unobstructed. The abutments were set back 
sufficiently far to clear all street lines. 

fhe center suspended section and the two cantilevers 
vive a total clear span of about 165 ft, or 170 ft center to 
enter of piers. Two anchor spans, of 80 ft each, bring 
the total length center to center of end bearings to 330 ft. 
\t the piers the roadway, which is considerably wider 
than the piers, is carried on two double cantilever arms. 


ximate Water 


ce E) 5596 under construction 


lace 
Water Surface 


Varies 


have be wing to the extremely high bending moment in these 
the caus members, they are double or of the “‘box”’ type. Had it 
rill be land een possible to use piers of a width equal to that of the 


he scener butments, the cost of the structure would have been 
lan for th greatly reduced and its erection likewise simplified. 


SIMPLIFIED DESIGN 
Falls at As the structure ts statically determinate, the design 
r channels vas for the most part quite simple. From the accom- 


inying sketches, Figs. | and 2, it will be noted that, 
xcept for the sway bracing which is composed of angles, 
the entire steel superstructure consists of plates and flats 
nd is assembled solely by arc welding. 


nplated 
he volun 
due to the 


1 of Tower rhree factors determined the depth of the suspended 
re the re Msders, clearance, grade, and cost of right of way. A 
ffalo off saving of metal would have been possible by increasing 


Engineers the depth of these girders, it is true, but certain under- 
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Separates Connecticut Highways 


By Joun F. Wiis, M. Am. Soc. C.E. 


or Bripce Desien, Connecticut State Hicuway Depr., Hartrrorp, Conn. 


NUSUAL both in design and fabri- 
cation methods, this structure was 


priorities for steel went into effect. 
Over twelve miles of fillet welding was 
used, and it proved to be economical both 
of materials and of labor. 
data are also furnished by Mr. Willis in 
thts article, a shortened form of a paper 
which was a prize winner in the latest 
competition of the James F. Lincoln Arc 
Welding Foundation. 


Longitudinal Cantilever Span 
25' 0" to Center Line of Pin 


Bridge 


before the present 


Unit price 


CONNECTION BETWEEN SUSPENDED 
SPAN AND CANTILEVER SPAN 
The 34 Connections Are Identical 


clearances had to be maintained and every foot the grade 
was raised added greatly to the cost. The approach side 
slopes are 1:2, which means that for every foot of height 
the width increases 4 ft, and acquisition of real estate 
was both difficult and expensive. 

It may be of interest to give a list of the contract items 
and unit prices as bid by the contractor in May 1941: 


Irems Unrt QUANTITY Unit Price Porat 
Clearing and grubbing LS s 500. 00 
Bridge excavation* Cu Vd 4,400 $ 1.50 6,600 00 
Stone for drains* Tons 70 2.00 140.00 
'/>in. expansion joint Sq Ft 830 0.50 415.00 
Deformed steel bars Lb $38,560 0.04 17,542.40 
Structural steel* Lb 1,700,000 0.075 127,500.00 
Metal bridge railing Lin Ft 800 12.00 9,600 . 00 
Class “‘A"’ concrete* Cu Vd 4,280 14.00 59,920.00 
Cast stone..... LS 15,000 00 
Cast-stone ornaments Each i 50.00 200 00 
Cast-iron ornaments LS 2,500 00 
Copper flashing Lb 710 1.00 710.00 
Portland cement Bb! 6,225 2.40 19,940.00 


$255,667 40 
256.690 50 


Tota! bid for cont: act items 
State's estimate for above items 


* Items so marked were bid by contractor at the same unit price as was 
estimated by the state. 


It was also highly desirable that the grade be kept low 
so as to minimize the amount of borrow required. There 
yas little fill material in the vicinity; the haul was long 
and consequently expensive. 
In the 120-ft suspended span, all longitudinal girders 
excepting the one at the center are united to the roadway 
slab by reinforcing bars, welded to 
~ the top flanges of the steel girders. 
Thus horizontal shear between 
these elements is effectively de- 
a veloped. This converts the simple 
steel girder into a “composite’’ 
section, similar in its analysis and 
. action to the concrete T-beam. 
\ The center girder was not tied into 
the slab in this manner for two 


12 In.x 190 Lb Beam Section 
Each Side, Compression Struts 


SECTION THROUGH PiER GiRDER SHOWING CONNECTION OF ONE OF THE 


reasons. It was necessary to allow 
for lateral expansion and, further- 
more, the increased depth of girder 
possible under the center strip de- 
veloped sufficient section to meet 
moment requirements. 

The anchor spans are designed 
for two different conditions of 


18" x Plate 
36 In.x 150 Lb Beam Section 
18"x 12" Plate 
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JorDAN LANE BRIDGE AT WETHERSFIELD, CONN. 


Medallions in Center Span Next to Piers Cover Connecting Links 
for the Suspended Girders 


loading. During construction it was specified that the 
concrete deck on each anchor span should be poured 
first. Also it was foreseen that much of the equip- 
ment used in the erection of the remainder of the bridge 
would be installed on thisspan. It was therefore deemed 
advisable to design it as a simple span, carrying the 
full dead and live loads subject to a slight reduction, 
because of the weight of the cantilever arms which created 
some negative moment. 


SECOND CONDITION OF FULL DEAD AND LIVE LOAD 


The second condition occurs after the bridge is com- 
pleted and open to traffic. Then longitudinal cantilevers 
and suspended spans receive the full dead and live load, 
while dead load only is placed on the anchor span. The 
additional section in the anchor span necessary for the 
excess of negative over positive moments is provided by 
the extension of the heavy cover plates at and adjacent 
to the pier girders. At the point where the outer cover 
plate (16 by 1'/s in.) can be reduced but some additional 
flange area is still necessary, a smaller plate is added (16 
by '/: in.) by butt welding to the heavier plate to main- 
tain continuity. To augment the section at the butt 
joint, which is calculated to withstand a stress of 13,500 
lb per sq in., two plates, 6 by °/s in., are welded under the 
upper joint and over the lower joint. It was only 
necessary to carry the extra cover plates to a point near 
the center of the span; from there to the abutment end 
the section is sufficient for the moments involved. 

The specifications for this project require that when- 
ever plates are to be spliced, this shall be done before 
assembly. Thus all 
spliced girder flanges are 2" Curb _-20"x} 6" 
welded together before - 


of all the fillet welds, if put end to end, would be som 


thing over twelve miles. 


Welding proved to be readily adaptable to any and a 
conditions met during fabrication and erection 
change from continuous welding to intermittent welding 
on the top cover plates of the longitudinal girders over the 
transverse girders was made. 
showed that this was possible and a saving was effected 
This was also done at the extension cover plate on the to 
flange of the anchor span girders where there occurs 4 
An adjustment in price was effected a 
this was not figured in the original design and cost 


reversal of stress. 


analysis. 


It has always been the writer’s firm opinion that weld 
ing could best be promoted by proof of its economic 
Some of the fillet sizes and amounts of welding 
called for in the case of this structure are in excess 
those required to meet stress conditions, but this is | 
cause the bridge was designed under specifications wiucl 
are unreasonably conservative, a condition which th 
writer is confident will soon be corrected. 
fact a careful estimate showed that a riveted design r 
quired 32% more steel and would have cost an additions 
$6,660, more than the entire cost of field and office eng 


use. 


neering. 


The project was designed by the author, and fabricated 
and erected by the American Bridge Company, who wer 
the subcontractors for the Mariani Construction Com 
pany, general contractors of New Haven, Conn. 1! 
structure was built for the Connecticut State Highw 
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covers all of what » 
once known as 
rich Square,” th. 
seems to be but jit, 
local opposition tp 
principally because 
its fine appearance 
far as the writer }, 
been able to determin. 
it is the largest pure 
highway grade sepa 
tion in New England 
not only with regard 
total span and wid 
but also in the matt. 
of quantities of mat. 
rial, width of the ar 
of intersecting strees 
on the lower level, ani 
the money involved 
There are 1,700,00)) 
of carbon structur, 
steel in its makeup, ang 
about twelve tons 
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being welded to 
girder webs, thereby re- 


ducing or eliminating J 
stresses ‘‘locked up”’ due 
toshrinkage. However, 


field splices united 
longitudinal cantilevers 
with anchor girders. 
While this bridge now 
occupies and practically 
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Steel-Penstock Erection at a Western 
Hydroelectric Project 


By L. G. Curistorrerson, Jun. Ao. Soc. C.E. 


Erection Enoineer, Curcaco Brince & Iron Company, Cuicaco, ILL. 


HE penstocks at Parker Dam 
To through the rock abut- 

ment, as shown in Fig. 1, 
separating the power house from 
the forebay. The 22-ft-diameter 
pipes of plate steel, with heavy sup- 
port and stiffener rings, are encased 
in concrete throughout their length, 
which aggregates about 700 ft. Pre- 
fabricated sections, which were 
shipped from the Chicago shop of the 
Chicago Bridge and Iron Company, 
contractors for fabrication and erec- 
tion, were assembled in the forebay 
area at the site. All the main seams 


possible were automatically welded and X-rayed to de- 
The plate thicknesses varied from ™/1 in. 
thick at the downstream end of all the penstocks to 5/s 


tect flaws. 


in. thick at the upstream ends. 


It was decided that a guyed derrick on top of a tower 
would be the best means of unloading steel and also of 
Accordingly, a derrick of 
{)-ton capacity, having a 135-ft mast and a 90-ft boom, 
was set on top of a tower 60 ft high. The derrick was 
located midway between the center lines of tunnels Nos. 
2 and 3 and as far away from the upstream portals as 
possible, while keeping the unloading point within reach. 
The 135-ft mast and 90-ft boom lengths were chosen so 


serving the assembly yard. 


that there would not be any inter- 
ference with mast guy lines when 
swinging around with a load. 

The available working area 
under the derrick was laid out with 
the idea of allotting as much space 
as possible to the assembly area, 
but keeping the automatic welding 
equipment close to the derrick. 
Definite places were allotted for 
storage, assembly, welding, X-ray 
ing, fitting, and welding of 
stiffeners, and these same locations 
proved satisfactory so they were 
used throughout the job. A 
tractor-drawn boom was used to 
move small pieces, such as segments 
ol stiffener rings, spiders, and other 
bits of materials, out of the work- 
ing area of the derrick. This 
tractor crane proved to be of great 
value for various uses throughout 
the job. 

For assembly, three plates rolled 
to atrue radius were set on an 
assembly bed and the longitudinal 
jomts were keyed together. While 
this operation was being performed, 
another crew of men started install- 
ing the temporary spiders. Each 
spider was made up of a central 
plate ring and eighteen 1-in. round 


HORTAGE of water and electric 

power in Arizona made necessary 
the construction, a decade before it was 
originally planned, of the power plant 
at Parker Dam. This work followed by 
two years the completion of the dam, 
which in the ensuing period had been 
used for river regulation only. An un- 
usual feature of the power project was 
the erection of four steel penstocks, 22 ft 
in diameter. In this article Mr. 
Christofferson describes the equipment 
and methods used in fabricating and 
placing these huge pipes. 


carriage for welding of the longitudinal joints. 
carriage traveled down a 5° slope on a railroad track 
while the welding head remained stationary. 


rods connecting the ring to the shell 
of the penstock. These rods were 
threaded into nuts which had been 
welded to the plates in the shop. 
Since all rods were of the same length, 
tightening the nuts on the rods, so 
that the same amount of thread pro- 
truded through the nuts on all rods, 
pulled the penstock ring into a prac- 
tically true circle. 


LONGITUDINAL SEAMS WELDED 


As each ring was fitted completely, 
it was turned so its axis was horizon- 
tal and set on the inclined ramp roller 
This 


Its speed 


was controlled by a worm-drive shaft which was connected 


to a variable-speed motor and reducer mechanism. The 
travel speed could be adjusted for the various welding 
speeds required. On top of the carriage were four steel 
rollers installed at right angles to the direction of travel 
to carry the ring of pipe. By turning the rollers, the pipe 
was rotated so the joints could be placed at the bottom or 
top for the welding. 

A start-and-stop plate was tacked to each end of each 
groove to allow the welding machine a 4-in. start before 


GuYeEep DERRICK SERVES ASSEMBLY YARD 
Trash Racks in Background and Penstock Tunnels at Right 
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SMALL SECTIONS IN THE 


Roller Beds for Assembling Sections in Center of Area 


it actually began welding on the shell seam and 4 in. to 
stop on the other end. The start plates gave the opera- 
tors a chance to get the machine in proper adjustment 
before it actually started welding on the joint. The stop 
plates were necessary to carry the very long puddle of 
molten metal past the end of the joint; if the welding 
were stopped at the end of the joint, the last few inches 
of weld would be neither uniform nor properly reinforced. 

All three longitudinal joints were welded on the inside 
first, because it was easier to support them against dis- 
tortion during welding when the joint being welded was 
directly on the bottom. Small hydraulic jacks were 
used, between the inclined roller ramp carriage and the 
pipe, to prevent distortion outward while the first, or 
inside, weld was being made. All three joints of the ring 
were welded inside before they were welded outside to 
minimize the moving of the welding head from bottom 
to top. 

The welding head used was a carbon-are machine, and 
all welding was covered up immediately by a flux that 
was fed automatically through a hopper onto the molten 
weld metal. The welder head was mounted on an arm, 
which could be moved up and down on ajpipe mast to 
get the welding head above the pen 
stock ring for doing the outside weld- 
ing, or within the pipe for doing the 


inside welding. The welding head, = 
arm, mast, hoist, and other equip- * Fic. 1. GrENERAL PLAN 
ment were all mounted on a special AND SECTION OF PENSTOCKS 
railroad car which could be moved aan AT ParKeR Dam 
back and forth on a railroad track. 

As soon as the three longitudinal Sa Foner Haine 
joints in a single ring were completely a Ss = 
welded, the ring was lifted from the al ce 
inclined roller carriage and placed on 


another roller bed where the longitu aa Me 


dinal jomts were radiographed. The as 
main reason for radiographing these 
joints on the roller beds was to effect 0 
a minimum of moving and readjust 
ing of the X-ray machine. 


YARD Were HANDLED BY TRACTOR-DRAWN Boom 


Switch Yarg 
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Here it is well to go into a jity, 
more detail on the radiographin 
and the equipment. The X.,., 
unit, complete with head, ojj a 
pansion tank, control panel, a, 
the rest of the equipment, , 
mounted on a pneumatic-tir. 
carriage, which could pass undp. 
the spider ring and through th, 
penstock if the two bottom Spider 
rods were removed. Since in rad; 
graphing a field joint it is des, 
able to have the X-ray head direct} 
in the center of the pipe, the boo 
on the carriage was made |oy 
enough to put the head in the cente- 
of the pipe when the boom was ; 
a vertical position. The boom wa 
pin-connected at the bottom a: 
was raised and lowered by mean 
of a small hand windlass. © 
A system was set up to identify 
all radiographs as to where the 
originated. The four tunnels wer, 
given prefix numbers, 1, 2, 3, and 
4, and each small ring of pipe j 
each tunnel was identified by 
capital letter. The longituding! fereni 
joints in each ring were number then 
1,2,and 3. The various exposures on each joint were als nto 
identified by number. All these identification mark: 
were stenciled on the pipe prior to the exposure; the: spider 
lead numbers and letters were placed over the stencils an rm ¢ 
held in place during exposure. When the radiographs Th 
were made, these lead numbers and letters recorded « 
the film, and as a result each individual piece of ‘ih 
could readily be traced. This system was very simp 
and proved quite satisfactory. al 
The dark room contained all the necessary equipment in ve: 
required to develop, fix, wash and dry, and examine th shed 
finished radiographs. Each hanger, containing two films 
that came out of the wash water prior to going into th 
drier, was placed before a large fluoroline illuminator 
In the illuminator the two films were given a prelimmar) 
inspection for defects in the welding, and results were 7 
corded on a special form showing the location and type o! 
defects if any were present. This was done so that « 
fects could be repaired while the film was drying, and » 
most cases the defective spots were repaired and reshot 
before the X-ray machine was moved to other work 
When the films were completely dry they were © 
moved from the drier, placed in order, and put in the 
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@ litt), 
raphin; riginal black paper folders in which they were packed 
© X-ry before exposure. Each one was carefully checked for 


Oil & iefects and marked accordingly by the contractor. The 
el, a -diographs were then examined by U.S. Bureau of Recla- 
it, Wa mation imspectors. Any defective films were marked 
i¢-tire . the charts and set aside until the time came when 
3 under -epairs could be made and acceptable radiographs ob- 
igh th, tained 
L Spider ~ After the longitudinal joints were radiographed and 
n radi accepted, the rings were lifted by the derrick and placed 
§ desir with their axes vertical. Locations of the stiffeners were 
lirect| marked on the ring by center punch marks, and then a 
€ boo: stting crew fitted the stiffener rings. The fitting crew was 
le long followed by welders, who welded the upper side of the 
center stiffeners to the pipe. The derrick then turned these 
Was | oenstock rings completely over so the stiffeners could be 
om Was welded on the other side. By this procedure it was possi- 
™ al ble to do all welding down hand and use large electrodes. 
- MACHINE WELDING OF CIRCUMFERENTIAL JOINTS 
lentif) Each 10-ft ring had three or four stiffeners welded to 
© the it. and with these in place and completely welded, the 
S wer rings had sufficient stiffness to be handled without spid- 
3, ali ers, The two spiders in every other ring of pipe were re- 
mpe 11 moved to allow the pipe to rotate while the automatic 
by welder arm extended inside the pipe to weld the circum- 
udinal ferential joint between the two single rings. The derrick 
ber: then loaded two 10-ft rings, with their axes horizontal, 
re als nto a rubber-tired power-driven roller bed, where the 
marks two rings were fitted together. The ring without any 
the: spiders in it was facing toward the automatic welder 
= al X Ray MACHINE IN PosiTION TO INSPECT A 
circumferentia joint was automatica y weldec CIRCUMFERENTIAL JOINT 
ed ot inside first and then outside, while rotating the pipe at 
fil the required speed for the welding. The specifications tions were loaded and unloaded from the automatic weld- 
Imple required that all welding be protected from the weather ing equipment. 
so a large rolling sunshade was erected. Its use resulted After the circumferential joints were automatically 
ment in very little time lost on account of bad weather. The welded in the assembly yard, the X-ray machine was put 
e the shed rolled back out of the way on a track while the sec- in position on the outside and the films were placed in- 
films side. The pipe was rolled, and the 
D the X-ray machine was stationary. By 
ator this procedure the thirty exposures 
nar) of two films each were made in 
e re about one hour, the necessary re- 
pe ot pairs being made and the films re- 
t dle shot before the section was moved 
id from the power-driven roller bed 
shot to the transfer car. 
The penstock sections were set 
re on screw jacks in the tunnel, held 
the in line by horizontal screw jacks 
from the tunnel walls, and held 
down by screw jacks against the 
tunnelroof. These jacks fitted into 
sockets which were welded to large 
angles. The angles, in turn, were 
welded in between the stiffener 
rings around the penstock pipe. 
There were eight such fittings on 
each 20-ft section, each requiring a 
0 considerable amount of welding. 


After the automatic welding and 
radiographing were completed, 

these angles were tacked in place 
and most of the welding was done 


in the down-hand position. The 

welds were put into position by 

rotating the pipe on the roller bed. ‘ 


AvuTOMATIC CARBON ARC-WELDING MACHINE It was economical to do the weld- 
Inclined Carriage Controlled by Worm Drive Shaft ing in this manner, using large 
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PeNSTOCK SECTION BEING LoweRED INTO TUNNEL 
When Complete Penstock Was in Place and Welded, Concrete Backfill Was Added 


electrodes -even though this method usually tied up the 
power-driven roller bed for one shift for each section. 


CARS PLACE PENSTOCK SECTIONS 


A wide-gage transfer car was made to suit the re- 
quirements for hauling these pipe sections from the fore- 
bay down through the tunnels into place. The railroad 
was constructed to grade and line all the way down the 
tunnel so that when the section arrived on the transfer 
car it would be directly in line and about 1 in. low. When 
the pipe section was raised to grade with the aid of the 
temporary hydraulic and permanent screw jacks, there 
was about | in. of space between the car and the pipe 
which allowed the transfer car to come out easily. 

With the aid of the screw jacks and the small hy- 
draulic jacks, each section of pipe was set for rotation, 
line, and grade, and held there by fitting the joint and 
setting all jacks. The welding of the field joints in the 
tunnel was done manually with two operators on each 
joint. The welding procedure on one field circumferen- 
tial joint was the direct opposite of that used on the next 
adjacent field joint as far as starting points and direction 
of welding were concerned, so that the over-all shrinkage 
of the penstock would be equal in all quadrants. 

To minimize moving the X-ray machine, an effort was 
made to get a week or two ahead with the radiographing 
in the assembly yard at about the same time all the field 
welding was completed in a penstock. The machine 
was then taken into a penstock and, starting at the joint 
on the upstream end, each circumferential field joint was 
radiographed. No effort was made to pick up reshots at 
that time; however, repairs were made immediately after 
the radiographs were developed. By the time the radio- 
graphing on the last field joint downstream was com- 
pleted and the defects repaired, the machine was moved 
back upstream in order to get reshots. By the time the 
machine reached the upstream end of the penstock, the 
radiographing that was to be done in that penstock was 
usually completed. 


After the concret. 
backing was placed be 
tween the penstocks 
the tunnels and giver 
time for its initia] set 
the remaining 
spiders were taken oy: 
of the penstock and the 
nuts chipped off, leaving 
the inside smooth, 

At the start of th. 
job all operators, both 
machine and manual 
were required to mak: 
test welds. The results 
of the physical tests oy 
each weld had to be 
satisfactory before the 
operator making the 
test was qualified ty 
work on the penstocks 
At regular intervals 
throughout the job 
representative test 
welds were made by 
both machine and 
manual welding. Al) 
test welds were give: 
physical tests, the re 
sults of which had t 
equal the requirements 
of the U.S. Bureau of Reclamation before they were 
acceptable. 

The work was carried on for the Bureau of Reclama 
tion under the direction of E. C. Koppen (deceased 
Construction Engineer, and his assistant, J. A. Fraps 


INTERIOR OF PENSTOCK TUNNEL 


Steel Lining Was Brought into Place by Carriage and Anchored to 
Pedestals Provided 


Assoc. M. Am. Soc. C.E. Mr. Hugh L. P. Stewart, eng 
neer for the Bureau, and his assistant, E. Craig, super 
vised the actual penstock erection. Contract for{fabrica’ 
ing and erecting the penstock lining was held by the 
Chicago Bridge and Iron Company. 
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The Design of Recent TVA Projects 


VII. Chatuge and Nottely Projects 


By M. L. Dickinson 


Projysct ENGINEER, TENNESSEE VALLEY AUTHORITY 


ONGRESS in July 1941 au- 
thorized the Chatuge and 
Nottely projects as part of 

the Second Emergency Power Pro- 
gram for National Defense. The 
deciding factor favoring inclusion of 
these developments in the emer- 
vency program was their ability to 
create a substantial block of addi- 
tional power in the system without 
waiting for the manufacture of 
complicated generating equipment. 
Together they provide 400,000 acre- 
ft of controlled storage upstream 
from Hiwassee Dam. To realize 
this advantage, however, it was essential that the reser- 
voirs be completed and ready for storing water by the 
next high-flow season. This required an unprecedentedly 
fast design and construction program, authorization of 
the project in July necessitating closure only six months 
later. 

Since only sufficient investigation and planning had 
been done to prove the feasibility of the sites and to de- 
termine the general types of dams and heights that would 
be desirable, it was necessary to complete field explora- 
tion, prepare working designs, and carry out construc- 
tion operations in an extremely short period. By using 
Jl the resources of a seasoned organization, completion 
of the projects—involving approximately 600,000 cu yd 
f excavation, 4,000,000 cu yd of earth-and-rock fill, and 
10,000 cu yd of reinforced concrete—was effected to per- 
mit closure at Nottely on January 24, 1942, and at Chat- 
uge on February 12, 1942." 

The urgency for completing these jobs to make addi- 
tional power for national defense available as soon as 
possible and the necessity for constructing them with a 
minimum use of critical materials and heavy equipment 
greatly influenced the layout and design of the various 
structures at both projects. The availability of construc- 
tion equipment from other projects of the Tennessee 
Valley Authority and the most efficient use of native ma- 
terials dictated that both dams should be of the embank- 
ment type. These same factors, coupled with topo- 
graphic conditions at the sites, necessitated unusually 
close coordination of construction with river diversion 
and thus also influenced both the design and construction 
plan. In order to expedite design, manu- 
facture of equipment, and construction work 
ind, at the same time, to realize substantial 
economies, full advantage was taken of dup- 
me of design at the two projects wherever 
possibile. 


CHATUGE PROJECT 


Chatuge Reservoir is on the Hiwassee River 
and straddles the Georgia—North Carolina state 
line, extending about equally into both states. 
ithas a drainage area of 189 sq miles and a 
total controlled storage volume of 243,000 
cre-it, of which 226,000 acre-ft—representing 


Arr View SHowING CONSTRUCTION OF 
MAIN EMBARKMENT SPILLWAY, AND 
INTAKE TOWER aT Notrecty Dam 


Joc ATED on the upper watershed 
of the Hiwassee River, the Chatuge 
and Nottely projects are secondary tribu- 
tary storage developments, as classified 
in the initial article of this series (March 
ENGINEERING). 
will add 60,000 kw of firm power in 
seven existing and two nearly completed 
downstream plants of the TVA system. 
As explained by Mr. Dickinson, these 
projects are well adapted to postwar con- 
ditions of multi-purpose operation, pro- 
viding storage for dry years and flood 
control benefits for wet years. 


approximately 60°) of the average 
yearly runoff—s useful. 

The dam (Fig. 1) is located in 
rolling mountainous country at a 
site where the hills protrude into 
the flood plain of the valley from 
both sides. The topography of the 
dam site is relatively flat, especially 
along the right abutment where the 
ground surface is below reservoir 
level for a distance of over 1,400 ft, 
requiring a long embankment. 
Overburden was comparatively 
shallow over the flood plain on 
the left abutment, but became 
very deep along the flatter right abutment, making it 
impracticable to excavate to a rock foundation. Ade- 
quate borrow pits of an impermeable clay were avail- 
able close to the dam both upstream and downstream 
of the site. 

A quarry site, expected to yield ample rock for riprap- 
ping, was available at a reasonable distance but could not 
be depended upon to furnish the amount of rock required 
for a rock-fill structure. These factors definitely indi- 
cated a full rolled earth fill as being most desirable for 
the site, the embankment having a total volume of 
2,300,000 cu yd, a length of 2,850 ft, and a maximum height 
of 140 ft. It was found that three small earth dikes 
would also be required in adjacent saddles below maxi- 
mum pool level. 

The flat topography at the Chatuge site provided an 
immediate working area on both abutments, permitting 
over half the entire fill to be placed before the river was 
diverted. This same condition precluded use of a diver- 
sion tunnel and required that the river be diverted by 
some form of low-level conduit. To accomplish this a 
concrete arch culvert was constructed along the right 
river bank simultaneously with the placing of rolled fill 
on both abutments. Upon completion of the culvert, the 
river was diverted through it, and the remaining plug 
section of embankment was constructed over the culvert 
and the original river bed. After closure, the diversion 
culvert was converted into part of the permanent con- 
trol works by installing a penstock leading through the 
culvert from the intake tower at the upper end to a regu- 
lating discharge valve at the outlet. 


The stored water 
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of 2,305 ft and a Ma Ximum 
\ 928 } intake 10.0’ Berm, E! 1855.0 height of 190 ft, and con tainin a 
Walkway Service Road Foot Bridge $40,000 cu yd of earth and 
at 20.0’ Too 1 73°05! 700,000 cu yd of rock fill, 
2 p £1 1940.0 3°0 Riprap Th d 
— ~ x - > é oO nd 
: Base Line 10.0’ Berm, Ei 1907.0 Center Line of intake Grass Canyon an 
operator Grass steep sk ypes at Nottely require; 
900 ty” and Guard 10.0" Berm, £1 1845.05 Grass Road that river diversion be accor 
n = -Around all 
te 1900 Riprap plished by a tunnel throug} 
the left abutment. Howevye, 
78" Howell Bunger these topographic condition: 
\ prevented placing of any q 
\ /x® reciable quantity of fill unt 
int 
920 the river was diverted from 
its original bed. A temporar 
open diversion channel was 
\ therefore cut into the base « 
x the hill along the right ban 
making it possible to plac 
~4 
Jy AS more than half the fill ove 
the river bed and the left aby 
a Scale in Feet ment while the tunnel was 
| being driven. When constrx 
Fic. |. Generat Layout or THE CHATUGE PRosecT tion of the tunnel was com 


Spillway at Left Directs Overflow Downstrean 
Undermining Structures 


A saddle just beyond the nght abutment of the main 
embankment offered favorable conditions for a chute- 
type overflow spillway. This spillway consists of a 
curved-crest weir converging to a long chute section 
which extends to the river bank. 


NOTTELY PROJECT 


Nottely Reservoir ts located in Georgia on the Nottely 
River about 21 miles above its confluence with the Hi- 
wassee River. The reservoir has a controlled storage of 
190,000 acre-ft, practically all of which is useful. This 
is equivalent to about 60°; of the average annual runoff 
from the 215-sq-mile drainage area. 

The dam site is a rugged mountain gorge with abut- 
ments rising steeply from the narrow flood plain. Over- 
burden was shallow except on the long low extension 
along the ridge at the top of the left abutment. Excel- 
lent impervious borrow in adequate quantity was avail- 
able a short distance upstream, while rock quarries of 
almost unlimited yield were available in the downstream 
area. In view of these sources of material and the in- 
fluence of type of dam on the diversion and outlet works, 
preliminary estimates showed very little difference in 
cost between an earth and an earth-and-rock dam. How- 
ever, the time element, construction risks, and available 
equipment all favored construction of a combination 
earth-and-rock embankment. 

It was decided that though abnormally heavy rains 
might impede the progress of construction of a rolled 
earth fill, they probably would not seriously delay plac 
ing Of the smaller amount of earth in an earth-and-rock 
structure. Also, the steeper embankment slopes of the 
rock section would permit use of a shorter diversion 
tunnel, thus reducing the time until the river could be 
diverted and decreasing the risk of delay from this source. 
Furthermore, the combined earth-and-rock section 
would be less subject to damage from overtopping during 
construction by floods of unforeseen magnitude. And 
finally, since Chatuge Dam was to be an earth-fill struc 
ture, the availability of construction equipment made it 
desirable to limit the amount of earth fill required at 
Nottely. The combined earth-and-rock structure de- 


cided upon has an impervious rolled earth core supported 
on both sides by rock fill, the embankment having a length 


1 to Avoid pleted, the river was redi 
verted into it, and the remain 
ing plug section of fill was 
placed over the first-stage diversion channel and the righ: 
abutment. The diversion tunnel was converted into , 
permanent outlet conduit by installing a steel-plate liner 
section in the downstream end after the bulkhead gate 
in the intake tower were closed. 

An overflow chute spillway, similar to the one a 
Chatuge Dam, cuts through the low embankment along 
the ridge forming the left abutment. A public highway 
which crosses Nottely Dam is carried on a bridge across 
the spillway approach just upstream from the weir crest 


Approximate principal construction quantities for th 
two projects are given in the following tabulation: 
CHATUGE NorTrecy 
Excavation 386,000 cu yd 209,000 cu vd 
Rolled earth fill . 2,220,000 cu yd 837,000 cu y 
Rock fill and riprap 131,000 cu yd 698,000 cu yd 
Concrete 24,500 cu yd 13,600 cu y 
Reinforcing 1,320 tons 910 tons 
Metal work 980 tons 840 tons 


DESIGN OF EMBANKMENT SECTIONS 


Chatuge Dam site was investigated by drill holes an 
test pits which showed the overburden to vary in depth 
from 2 to 15 ft on the left abutment, while on the ngh' 
abutment it reached a depth of over 30 ft. The under 
lying rock consists principally of interbedded layers 
schist and gneiss, although frequently no definite 
between overburden and rock was found, the mater 
gradually changing from completely weathered to soun: 
rock. Shear tests on the undisturbed overburden inc 
cated an internal friction angle of about 26°, while tes's 
in the borrow-pit areas showed that the rolled mater 
would also have a safe angle of internal friction o! -' 
and a safe cohesion of 500 Ib per sq ft. Overburden an 
borrow pit materials were essentially uniform and quit 
impervious. 

Based on these tests, the final embankment sect" 
(Fig. 2) were designed, by the conventional slip-ci 
method, to obtain a factor of safety of 1.3 at the upstres 
slope for sudden drawdown conditions and a factor ; 
safety of 1.5 at the downstream slope for maximum: - 
ating conditions. In order to obtain this factor of sale . 
on the upstream slope for high sections of the dam, ity . 
necessary to excavate the low-cohesion overburden ir . 
the upstream quarter of the foundation and to replace 
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«ith rolled material. A low concrete cutoff 
xall is keyed into rock near the downstream 

this excavated section. Along a 
ortion of the right abutment, where the 
erburden became too deep for economi- 
excavation and replacement, the toe ts 
strengthened to give approximately equal 
-ajety by placing an impervious rolled fill 

unket along the upstream toe. 

“Where the embankment is less than 40 
‘ in height, neither excavation nor blanket 
vas necessary. Since the entire section is 

nstructed of uniformly impervious ma- 
tert iJ and since it was desired to obtain 

he factor of safety at the downstream slope, it was neces- 
sary to control the saturation line by internal drainage, 
nsisting of a drain blanket placed on top of the natural 
eround over approximately the middle third of the down- 
stre am half of the foundation. This drain blanket is con- 
structed of fine, fairly pervious, natural sand excavated 
from the flood plain, and is connected by drain pipes to 
, rock-filled trench along the downstream toe. 
he top of Chatuge Dam is set at El. 1,940, which is 
‘t above maximum controlled headwater level, the 
~ft-wide crest containing a 10-ft maintenance road. 
fhe upstream slope above minimum pool level and the 
lownstream slope below maximum tailwater level are 
iprapped for protection against washing, while the 
jownstream slope above the riprap is seeded to prevent 
erosion. Berms 10 ft wide at vertical intervals of 30 ft 

n the downstream slope collect surface drainage, which 
s then carried through pipes to the toe trench. 

rhe design of Nottely Dam was carried out by meth- 
ds similar to those used for Chatuge Dam. For sec- 

s having a height of more than 90 ft, all overburden 
was removed under the entire rock fill and under the up- 
tream half of the earth core, and a low cutoff wall was 

mstructed just upstream from the center line. A drain- 
ge blanket, composed of natural sand excavated from 

e river bed, was placed on top of the overburden under 
the downstream quarter of the earth fill in order to keep 
the saturation line entirely within the core. A transition 
section, which necessitated increasing the width of the 
upstream berm, was used near the top of the left abut- 
ment where the overburden was too deep for economical 
excavation. In this section the entire earth fill was 
placed on overburden, the cutoff wall omitted, and 
rolled clay blanket provided against the upstream slope 
| the undisturbed overburden. 

For dam sections less than 30 ft in height the entire 
base of both earth and rock fill was placed on the existing 
earth foundation, additional berm widths being added 
both upstream and downstream to provide adequate 

ibility. On all sections of the dam, the rock shoulders 
‘pstream and downstream have an average slope of | on 
2. his average is economically obtained by using an 
actual natural slope of 1 on 1.4 with 18-ft-wide berms at 
Vit heights. Filter blankets are used between the earth 


ai 


Dam SPILLWAY. 


and rock on both slopes to prevent the finer core material 
from being washed into the rock. The upstream blanket 
is thicker and of more elaborate construction to resist 
the greater severity of the water action. 

The crest of the dam is set at El. 1,794, and has a 14- 
ft freeboard above maximum controlled headwater level. 
The berms near the top of the dam are narrowed to 12 ftin 
order te provide a 32-ft crest width on which is carried a 
public highway 20 ft wide. 


CONTROL WORKS 


Low-level outlets (Fig. 3) are used at each project 
for the release of stored water during low-flow seasons. 
The intake towers for both projects are essentially identical 
except for height, and consist of cylindrical shafts having 
an inside diameter of 25 ft and extending the full height of 
the reservoir. A trash-rack structure extends upstream 
from each tower over the waterway entrance. Two 5-ft 
8-in. by 10-ft 0-in. slide gates, operated by oil pressure, 
are arranged side by side in the base of each tower to per- 
mit closure of the pressure conduit for inspection and 
maintenance. Since it was not possible to secure de- 
livery of the permanent slide gates before diverting the 
rivers through the conduits, special bulkheads were job- 
fabricated to close the openings. 

These bulkheads consisted of steel frames covered with 
heavy timber sheathing and contained sliding steel pan- 
els which could be opened in case of necessity to prevent 
the reservoirs from filling faster than desired. A 15-ton 
service crane for handling the trash-racks, bulkheads, 
and slide gates is installed in the overhanging crane house 
which tops off the tower. Each tower contains a head- 
water gage well with electrical transmitting equipment 
that connects to an indicating and recording instrument 
located in the service building. A light footbridge con- 
nects the tower with the crest of the embankment. 
Heavy materials must be handled from a barge through 
a hatch opening in the floor of the overhanging portion 
of the crane house. 

It did not prove economical to design the Chatuge 
outlet culvert as a pressure conduit large enough for the 
desired diversion capacity and strong enough to with- 
stand the ultimate penstock pressures. It was therefore 
decided to use a culvert designed to support the external 

earth-fill loads only and to in- 


20.0" stall a penstock line inside the 
Scale in Feet Foot culvert after closure. Phe re 

10.0" Base Line. pervious High Water forced-concrete culvert, 26 ft 
1828: 4 Rolled | €1 1860.0 wide and 17 ft high, is some- 
hy Fit Riprap and what larger than was required 

Original Ground Surface” Concrete Cutoff Wall capacity of 10,000 cu ft per 


Seerion Cuatruce Dam at Pornt oF Maximum EMBANKMENT 


sec with a 50-ft depth at the 
intake—equivalent to about 


Nore VaAtve House at Base or Dam at Lert 
CENTER AND INTAKE TOWER Proysectinc ABovE Dam at UPPER LEF1 
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12.0’ Diameter 12.0’ Diameter 


bered, and both have an aye 


15-Ton Crane 


Stee! Liner 3.5 Steel Penstock joa ° 
12.0' Diameter ~ & +4) \\\\ Support 0 i 
15.0° Diameter | to 60 in. Spillway capacitic, 

SECTION B-B actual flood hydrographs ang 
SECTION A.A Ng adder assumed possible storms reach 
| ing a peak inflow approxi 
wA ihe mated by the formula 
Valve House Ze . i 6,000% A For the 189 $q-mile 
Hie Trash Rack drainage area at Chatuge, thi: 
inflow at 83,000 cu ft DEF sec 
pe! \_ Hydraulically Operated while the maximum inflow rat, 

Stee! Liner ‘. as pS Slide Gates, 5'8" x 10'0 is 88,000 cu ft per sec for the 
TUNNEL AND CONTROL VALVE INTAKE AND CULVERT 215-sq-mile drainage area 
NOTTELY Scale in Feet CHATUGE Nottely. Assuming the res . 
se 
voirs full at the st; th 
Fic. 3. Contrrot SECTION AT CHATUGE AND NOTTELY PROJECTS A he Start of the 
ood, it was determined tha: 


the 19-year flood to be expected during the July to De- 
cember construction period. 

To prevent seepage along the outside of the culvert, 
three concrete cutoff collars were poured around the 
arch, and recessed keys were spaced throughout the full 
length in order to secure good contact with the earth fill. 
The steel penstock 12 ft in diameter has a future capacity 
of about 1,550 cu ft per sec for power generation and is 
designed for full maximum static pressure plus water 
hammer. The penstock is of welded construction freely 
supported at 73-ft centers on ring supports having rocker 
bases, the line being anchored into concrete at both ends 
with an expansion joint near the downstream end. 

At Nottely it was found feasible to construct the di- 
version tunnel to carry the ultimate internal pressures 
required, the adopted lined section 15 ft in diameter being 
the best size to satisfactorily accomplish both the tem- 
porary and the ultimate purposes. During the construc- 
tion period it had a diversion capacity of 5,000 cu ft 
per sec for a 50-ft head on the intake, this being about 
equal to the flood to be expected once in 5 years. After 
closure, a welded steel liner 12 ft in diameter was concreted 
into the downstream end of the tunnel, where the depth 
of cover and the rock conditions were considered insuf- 
ficient to withstand the ultimate penstock pressures. 

The outlet structures for the conduits are nearly iden- 
tical, each consisting of a control valve house and a still- 
ing basin. The stilling basins were constructed prior to 
river diversion to protect the structures against scour 
during this period; but the valve houses were not built 
until after closure of the dams, at which time the pen- 
stock or tunnel liner and the regulating valves were also 
installed. Each of these control valves is designed to 
discharge about 1,500 cu ft per sec under minimum head- 
water conditions and about 2,000 cu ft per sec under aver- 
age head. This required a 78-in. valve at Chatuge and 
only a 72-in. valve for the higher head at Nottely, but 
actual bid prices showed a saving by using identical 
valves of the 78-in. size for both projects. The Howell- 
Bunger valves selected are essentially cylinder-type 
valves set horizontally with an outside sliding sleeve 
seating against a fixed conical downstream end section. 
An 1S8-in. auxiliary gate valve is installed in a by-pass 
line to release small flows. The stilling basin downstream 
from the valve is built to contain completely the conical- 
shaped jet issuing from the valve. 

DESIGN OF SPILLWAYS 
The two watersheds are similar, both being located in 


mountainous regions varying in elevation from the dam 
site to about 4,000 ft. Both are relatively heavily tim- 


these inflows would be reduced 
by reservoir surcharge storage to a maximum spillway 
discharge of 39,000 cu ft per sec at Chatuge and 48 (yy 
cu ft per sec at Nottely. * 

The spillways for the two projects also permitted cop 
siderable duplication in design, each having a curved 
crest 325 ft long converging to a chute section 80 ft wide 
The Chatuge spillway is 1,350 ft in length and ends with 
a 30° sill 5 ft high on a rock ledge at the river bani 
about 25 ft above stream bed. Nottely spillway is 62 
ft long and terminates in a “ski-jump’’ outlet structure 
on the rock bluff some 60 ft above the river bed. 


HYDRAULIC LABORATORY MODEL TESTS USEFUL 

Since both spillways were to be constructed largely or 
earth foundations, it was decided to use long crests with 
a comparatively low depth of overflow. The proposed 
operating scheme for both reservoirs indicated that con 
trol of the discharge would not ordinarily be necessary 
as it was planned to operate them as fixed-crest overflow 
spillways during the flood season. These circumstances 
made it uneconomical to provide an elaborate system oi 
crest gates, and it was decided to use simple flashboard 
control. Ordinarily it is expected that the flashboards 
can be placed one course at a time above pool level and 
allowed to remain in place until the reservoir is again 
drawn down below the crest. However, in order t 
make it possible to remove flashboards in an emer 
gency, two simple traveling hand hoists are provided 
to operate along the spillway footbridge at each loca 
tion. 

Extensive use of hydraulic laboratory model tests 
was made in the design of the spillways. These tests 
indicated that, in order to establish a smooth transition 
in the flow from the wide entrancé to the much narrower 
chute section, the spillway should have a curved crest 
and a transition section with long radius curved sid 
wall gradually converging to the chute. A conical sur 
face was found to be the most satisfactory shape for the 
transition floor, all radial sections sloping uniformly from 
the crest toward the center until they intersect the plant 
surface of the lower portion. The coefficient of discharg: 
for the weir under maximum head was found to be about 
3.7 for Chatuge and 3.85 for Nottely. Much attenti 
was also given to tests of the outlet structures, where th 
discharge leaves the chute at a high velocity. The out 
lets were designed to direct the jets sufficiently far dow" 
stream to insure that the structures would not be under- 
mined by the unavoidable scour at the bottom of % 
waterfall. This type of outfall structure avoided the 
necessity for expensive stilling basins constructed © 
concrete. 
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Compact Sewage Treatment Works Units at 
Cranston, R.I. 


Modern Plant Effects Complete Treatment of Municipal Sewage 
By Ratpu W. Horne, M. Am. Soc. C.E. 


ParTNER, Fay, SporrorD AND THORNDIKE, Boston, Mass. 


LTHOUGH the City of Cran- Fen | plant, designed to treat 5'/s 


ston, R.I., began as far back million gallons 


ft in diameter driven by an electric 


of sewage per day, motor, a reciprocating raking device, 


as 1923 to consider the mat- enables Cranston, R.I., to effect complete and a propeller-type pump. Grit 
ter of installing modern sewerage’ (treatment at an operating cost of about and other solids are mechanically 


Fcilities, it was not until November 
38 that the project approached 
reality. At that time the federal 


tration for the undertaking, and of- Horne presented an 


fered federal assistance to the extent thts paper at a recent meeting of the 
about $3,500,000 toward the Providence Section of the Society. 


proiect, which it was estimated 
would require a total of nearly $6,000,000. 

Construction work began June 5, 1939, the WPA or- 
sanization and city forces working jointly on the project, 

e of the largest of its kind undertaken by the WPA. 
[he entire project includes nearly 96'/2 miles of gravity 
sewers; about 3'/, miles of force main sewers; over 40 
miles of sewer service connections; 7 sewage pumping 
stations, with designed capacities from 400 to 7,300 gal 
per min; and a complete sewage treatment works. 

The construction of pumping station superstructures 
nd the installation of pumping station equipment, as 
well as the entire construction of the sewage treatment 
vorks, were by contract; all other work was undertaken 

the WPA and city forces working together. In Sep- 


Btember 1942, the WPA withdrew completely from the 


project, and the work was then carried on by city forces 
lone. It was predicted by the WPA that construction 
would be at the average rate of 850 ft of sewer per work- 
ing day; the actual rate accomplished averaged 335 ft 
per working day up to the time when the WPA with- 
irew. 

All the city’s sewage collects at a main sewage pumping 
station, designated the Pontiac Avenue pumping station, 
irom which it is delivered through about 3,000 ft of 24- 

lorce main sewer to the sewage treatment works. The 
treated sewage discharges into the Pawtuxet River about 
+ miles above where the river enters Narragansett Bay. 

The sewage treatment works includes units for pri- 
mary treatment to remove grit, grease, and settleable 
solids; units for secondary treatment by the activated 
sludge process; units for disposal of sludge by digestion, 

‘cuum filtration, and incineration; and an operating 

uilding. The plant was designed to have a capacity 

‘equate lor estimated rates of flow in 1950—namely, 
n average daily rate of about 5.5 million gal per day and 
‘maximum daily rate of about 7.7 million gal per day. 

le arrangement of the several units that comprise the 
‘Teatment works and the normal sequence of operations 
ire shown on the accompanying flow diagram (Fig. 1). 

Sewage first enters the grit-removal unit, where grit 
and other relatively heavy solids are separated from the 
‘iquids by sedimentation. This unit is a shallow con- 
rete basin about 18 ft across with an effective depth of 
‘Sout | ft 3 in. below the crest of the overflow weir. 
“echanical equipment includes a revolving detritor 18 
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$23 per million gallons. One of the raked from a sump at one side, up 
unusual features of this new plant is the an inclined cleaning channel, and 
use of an auxiliary plant water supply removed for disposal. 
sovernment approved an applica- for sludge elutriation, 

n to the Work Projects Adminis- @ year im the purchase of water. Mr. 


Stagnant 
which saves $5,000 sewage in the cleaning channel is 
pumped back into the stream of in- 
expanded form of coming sewage. 

Next the sewage is passed through 
a comminution unit consisting of two 
channels, each about 5 ft wide and 
5'/2 ft deep. In one channel there is installed a 25-in. com- 
minutor mechanism, and in the other an inclined fixed- 
bar screen. The comminutor cuts and shreds the solids, 
reducing them to a size that will pass through slots */s in. 
wide. Provision has been made for installing a second 
comminutor mechanism in the future to replace the fixed- 
bar screen. 

Amaster venturi-type meter measures all sewage passing 
through the treatment works. This is installed in a con- 
crete chamber about 24 ft long by 8 ft wide by 12 ft 
deep. A connection at the outlet end of the meter per- 
mits the sewage to be dosed with chlorine just before it 
enters the grease-removal unit. 


GREASE REMOVED BY AIR DIFFUSION 


A single unit is provided for the removal of grease and 
fats from the sewage liquids. This consists of a concrete 
tank about 20 ft square with a side-water depth of 10 ft 
4 in: and a mechanical flotation device. Separation of 
grease and fats is accomplished by diffusing over the bot- 
tom of the unit finely divided air particles which, in rising 
upwards to the surface of the liquid, carry with them the 
particles of grease and fats. Grease accumulating on the 
surface is drawn into troughs at both sides of the tank 
by means of revolving spiral rubber squeegee strips. 

After leaving the grease-removal unit, the sewage goes 
to two primary settling tanks. Each tank is of concrete, 
50 ft square, with side-water depth of 9 ft lin. The bot- 
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tom slopes toward a central sump, the slope being one 
inch per foot. Mechanical equipment for each tank con- 
sists of a revolving center-drive clarifier having two bottom 
scraper arms with blades and a skimmer arm at flow-line 
level. Sewage enters the tanks at the bottom through a 
cast-iron pipe, which discharges at a central influent 
well. The sludge is pumped from the tanks several times 
each day to sludge-digestion tanks. 

From the primary settling tanks the effluent passes to 
the two aeration tanks, in which the sewage liquids are 
thoroughly mixed with returned activated sludge by 
means Of compressed air discharged through air diffuser 
tubes placed near the tank bottoms. Each tank is about 
210 ft long by 41 ft wide, with side-water depth of 12 ft, 
and is divided into two longitudinal channels (or 
passes), each 20 ft wide. Each tank is equipped with 
33S air-diffuser tubes of tear-drop shape. Each is 2 ft 
long, spaced for tapered aeration, and connected to a 
cast-iron header pipe. 

Che primary tank effluent, the returned activated 
sludge, and the air supply all enter the aeration tanks 
near the bottom in a corner at the inlet end. Compressed 
air for the aeration tanks is furnished by two rotary-type 
positive displacement blowers. Each blower has two 
sets of rotary impellers, one set having a capacity of 1,500 
cu ft per min and the other of 2,500 cu ft per min-—a total 
capacity of 4,000 cu ft per min when both impellers are 
operating together. 

The effluent from the aeration tanks passes to the two 
final settling tanks, which are 60 ft square, with side- 
water depths of about 9 ft 10 in. Mechanical equipment 
consists of revolving center-drive clarifiers with two 
bottom rake arms and scraper blades. Sewage enters 


final settling tanks 
well as the compressed air piping, the return activat: 
sludge piping, and other miscellaneous piping, ts hous 
in two pipe galleries. Provisions for sampling slud 
from both the primary and final settling tanks have als 
been installed in the pipe galleries. 

Excess activated sludge, not returned to the aerat) 
tanks from the final settling tanks, is thickened 
sludge concentration tank in order to reduce its moistur 
content. This tank is 26 ft square with side-water dep! 
of 9 ft 10 in., the bottom sloping to a central sludg 
pocket. It is equipped with a revolving center-dn 
sludge-thickening mechanism consisting of two bottom 
arms with scraper blades and vertical pickets. Liqu 
effluent from the tank is again mixed with the sewag 
liquids entering the primary settling tanks. Thicker 
sludge is pumped to the sludge digestion tanks. 
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ugh Phere are two sludge j 
gh estion tanks in which 
low i digestion of 
eriter the sludge 1S accom- 
ished. Each tank ts 
e tanh it in diameter with 

retur gective side depths of 
Age «ft and effective center 

tani of 31.5ft. Each 
IS thick js equipped with a float- 
ovr cover for collecting 
nk ar ~ gas produced. The 

to ti banks are heated by 
Ntanks icht 4-in. lines of hot 
— water piping placed 


round the inside per- 
;meter to maintain 
m th sludge temperatures up 


tank Digested sludge 
a chlor -; withdrawn from the 
1, whe tanks through pipes ex- 
befor tending from the hopper 
he treat bottom in the center. 
nto the liquor is 
er, al withdrawn at various 
awtuxet HiMevels by means of pipes 
chan: through the vertical 
by wallsofthetanks. Gas 
| has a collected under the float- — 
pth ing covers of the tanks 

Bis used either for heat- 

pipig Hing the tanks and operating building or for incineration 
he effi of the sludge; otherwise, it is burned as waste gas. 
the pr Between the two sludge-digestion tanks there is a 
tank building structure housing two sludge control rooms 
Ss, a one above the other—a gas meter room, and a waste gas 
anks burner. Piping and valves for controlling the flow of 
“tivate sludge are in the two former rooms, while the gas meter 
house room houses facilities for measuring and controlling the 
- sludg flow of gas produced. Excess gas is burned in the waste 
ve als gas burner, which is enclosed by a chimney located on 

the roof of the gas meter room. Various precautions 

eratn have been taken to guard against the danger of explo- 
od tt sion in both the gas meter room and the sludge control 
rooms. 
r dept 
| shudg SLUDGE WASHED IN ELUTRIATION TANKS 
er-dn 


Digested sludge is withdrawn from the sludge diges- 


bottom 
Liqu m tanks into a sludge storage well, whence it is pumped 

r sludge elutriation tanks. The sludge is washed, by 
nei neans of the Genter counter-current elutriation process 


m two elutriation tanks, in order to reduce the quantity 


PUR Dic s Sr Pom . 
m *STED SLUDGE Is WASHED BY A COUNTER CURRENT IN PROCESS 


ELUTRIATION TANKS 


AERATION TANKS—SLUDGE DIGESTION TANKS AND OPERATING BUILDING IN BACKGROUND 


of ferric chloride needed to produce the best dewatering 
results from vacuum filtration. Each tank is 26 ft square 
with side-water depth of from 10 to 11 ft, and sloping 
bottoms. Mechanical equipment in each consists of a 
revolving center-drive sludge-thickening mechanism fitted 
with bottom scrapers and vertical pickets. In _ the 
elutriation tanks, which are operated in series, the di- 
gested sludge is thoroughly washed by being mixed and 
stirred with clean water and elutriate in the proportion of 
about 3 parts to one part of sludge. 

Sludge is pumped from the sludge storage well to the 
first elutriation tank, where mixing with elutriate liquid 
from the second tank takes place in a mixing channel. 
Effluent liquids from the first tank are discharged into 
the sewage entering the primary settling tanks and 
again subjected to the sewage treatment process. Elu- 
triated sludge from the first tank is pumped to the second, 
emptying first into a mixing channel where it is stirred 
with entering clean water. Sludge is withdrawn from 
the second tank by gravity to a bucket elevator, which 
raises it to the vacuum filters. 

After liquid ferric chloride is mixed with the sludge, 
dewatering of the mixture is accomplished by vacuum 
filtration. There are two vacuum filters, of the rotary 
drum type. Each consists of a drum about § ft in diame- 
ter by 8 ft long and has an effective filtering area of 
about 200 sq ft. The sludge cake removed from the 
filter drops upon a belt conveyor, which carries it over a 
continuous weighing apparatus, thence to the incinera 
tor; or, if desired, discharges it into a hopper from which 
the sludge may be emptied directly into trucks outside 
the building. 

The final step in treatment of the sewage sludge is ac- 
complished by incineration. The incinerator is a circu- 
lar, multiple-hearth type, having six hearths. It is about 
14 ft in outside diameter and 18 ft in height, and is ar- 
ranged so that it can be fired either with sludge digestion 
gas or fuel oil. The ash is discharged by means of a 
bucket elevator and screw conveyor into an elevated 
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SECTIONAL METAL ForMS WERE USED FOR THE CONCRETE WALLS 
OF THE StupDGE TANKS 


ash bin outside the building, from which it is emptied by 
gravity into trucks and disposed of as filling. 

A system of metering is provided to assist in the con- 
trol of plant operations and to afford a complete operat- 
ing record of the various plant units. 

An auxiliary water supply for the sludge-elutriation 
process was obtained at the site by construction of an 
infiltration gallery to develop a ground-water supply. 
This gallery consists of two rows of 12-in. vitrified skip 
pipe in 2-ft lengths laid at a depth of about 10 ft. The 
plant water system includes the infiltration gallery and a 
pneumatic water system. It is estimated that the use 
of plant water for sludge elutriation has effected a saving 
of nearly $5,000 per year in the purchasing of water for 
operation. 

The operating building is approximately 45 ft wide and 
143 ft long, with reinforced concrete foundation walls 
and brick superstructure. It houses an office and labora- 
tory, together with the major items of mechanical equip- 
ment that are not installed outside at the individual 
treatment units. This equipment includes air blowers, 
vacuum filters, incinerator, the plant heater, chlorinator 
equipment, various pumps, and an electrical control 
desk for operating the plant units. Control of the plant 
units, except those for digested sludge disposal, is cen- 
tralized in the control desk. Special effort was made to 
obtain a compact arrangement of the plant units, and as 
a result practically every outside unit of the entire plant 
may be seen from the office, in which the control desk is 
located. The mechanism of the outside units may be 
operated at the individual units as well as from the con- 
trol desk. 


OPERATION OF TREATMENT WORKS 


An operating force for the sewage treatment works in- 
cludes eight men—namely, | superintendent, 1 chemist, 
3 plant operators, 1 filtration and incinerator operator, 
and 2 laborers. The payroll of this operating force is 
about $16,000 per year. The estimated cost for auxiliary 
fuel, electricity, chemicals, tools and supplies, laboratory 
expenses, truck operation, and miscellaneous minor ex- 
pense items is at the present time about $18 per million 
gallons of normal domestic sewage. Total estimated cost 
of treating normal domestic sewage, including the cost of 
the operating force as well as of the supplies and ma- 
terials previously enumerated, is $23 per million gallons, 
when the treatment works is handling its average daily 


designed capacity of 5.5 million gallons per day 

On March 2, 1942, the sewage treatmen 
works was put in operation, and by the .. 
of 1942 there were nearly 2,100 active Servir 
and the total sewage flow amounted to «,. 
2,400,000 gal per day. This flow consists , 
about 415,000 gal of infiltration (or grour 
water leakage), 500,000 gal of domestic sewas 
160,000 gal of untreated wastes from the Na; 
gansett Brewery, and 1,325,000 gal of setti.. 
wastes from the Cranston Print Works. Aye. 
age operating results, when all units are proper’ 
operating, have indicated from about 92 to 97° 
reduction in the biochemical oxygen demang ,j 
the sewage and from 87 to 91% reduction of thy. 
suspended solids. } 

Vacuum filtration and incineration of ti 
sludge have been satisfactorily accomplished 
A demand has developed for the Sludge cake 
from the vacuum filters to be used as fertilizer 
At first this cake was sold at 30 cents per cy 
yd; but there has been so much demand for } 
that the price has been advanced to 50 cents 
and even at this psice, the accumulated surplus 
has been entirely exhausted. 


CONSTRUCTION OF TREATMENT WORKS 


Geological formation at the site of the treatment works 
was mostly sand and gravel, with ground-water level 
above the deeper excavations. Excavation was don 
largely by tractors hauling drag scrapers, though a 
limited amount was handled by bulldozer and the foot 
ings were excavated by mobile crane or by hand. Thx 
operating building, pipe galleries, aeration tanks, fina 
settling tanks, and sludge digestion tanks were built 
mostly on undisturbed natural material, while the pri 
mary settling tanks, grease-removal tank, venturi-tyx 
meter chamber, grit-removal unit, and the sludge concen 
tration and elutriation tanks were built on filled material 
ranging from a few feet in depth at the primary settling 
tanks to about 18 ft in depth at the grit-removal unit 
The filling material was placed in layers and compacted 
by the tractors hauling drag scrapers. All filling material 
was placed in the late fall and allowed to settle during 
the winter and spring before structures were built upon 
it during the following summer. The total excavation 
amounted to about 51,000 cu yd. 

Dewatering of the natural formation in which the 
deeper excavations were made was accomplished by a wel 
point system, which operated continuously for a period 
of about two months at the beginning of the job. Metal 
forms were used extensively for the concrete tank 
structures and for the concrete of the operating build 
ing. A total of 7,500 cu yd of reinforced concrete was 
placed, the steel reinforcement amounting to some 45 
tons. Considerable effort was made in the designs t 
minimize the development of cracks in the concrete by 
use of suitable construction joints, contraction joints, an¢ 
expansion joints. 

Construction started the middle of September |‘ 
and the bulk of the work was practically finished ™ 
about 13 months. The work was done under a lump sum 
contract of $658,000 and extra work amounted to 4p 
proximately $7,200, making the total construction cost 
about $665,200. 

Construction of the sewage treatment works was by 
James A. Munroe and Sons, of North Attleboro, Mass 
Engineering designs and engineering supervision of com 
struction were handled by Fay, Spofford and Thorndike 
of Boston, Mass. 


HE 
the 
the 
teamer 
nagnifice 
its 
vhich se 
ermit tl 
4s the b 
ridge of 
pen the 
swallor 

little 
ver or 1 
unnot he 
me 
First, 
tream 
treams V 


the early : 


orn Fren 
Jesuit pri 


deft Fort 


ok ther 
y portag 
he Missi 
Mlinois at 


f his 
wn 
he p 
very com 
them fro 
advantage 
we could ¢ 
bark and 
would on 
canal, by 
league of | 
of the lak 
to 
Illinois} 
soon afte 
used by 1 
the tr 
l akes 

Actual 
ity may 
when Ge 
retary 
Whistler t 
the Chicas 
tt Dea 
chicago 
stream, 
ther sm 


entrances 
Diocked | 


> 
| 
| 
found a | 
igo 


er dar 
atment 
he er 
eT Vicy 
Som 
roun 
eWay 
Narra 
Settled 
Aver 
Oper! 
047 
and of 


OF the 


of the 
lished 
Cake 
tilizer 
cy 
for it 
cents 
urplus 


Early Movable Bridges of Chicago 


Beginning with the First Floating Log Structure of 1833 


By Donavp N. Becker, M. As. Soc. C.E. 


ENGINEER oF Bripce Desicn, DEPARTMENT 


HE first thing that catches 
the eye of anyone entering 
the Chicago River on a 
veamer from Lake Michigan is the 
‘ wnificent Outer Drive Bridge 
th its massive bascule leaves, 
shich seem to rise by magic to 
ermit the passage of the vessel. 
4s the boat proceeds, bridge after 
ridge of this same general type 
cen their gargantuan jaws as if 
) swallow it up. This is done with 
little inconvenience to either the 
‘ver or the street traffic that one 
.nnot help but wonder what difficulties had to be over- 
me before this present efficient procedure was evolved. 
First, why was it that this comparatively insignificant 
tream came to be chosen above all the other small 
treams which enter Lake Michigan for the location of 
the early settlement? For this Louis Joliet, a Canadian- 
orn French explorer, and Jacques Marquette, a French 
Jesuit priest, were largely responsible. In 1673 they 
leit Fort Mackinac on an explorative expedition which 
ok them through Green Bay, down the Fox River, 
y portage to the Wisconsin River, and down this into 
he Mississippi. They returned north by way of the 
lllinois and DesPlaines rivers to a point where they 
found a short portage into the South Branch of the 
hicago River. That Joliet appreciated the importance 
{his discovery of this return route is attested by his 
wn words: 

[he place at which we entered the lake is a harbor, 
very convenient for receiving vessels and sheltering 
thm from the wind. A very great and important 
advantage that perhaps will hardly be believed is that 
we could go with facility to Florida ina 
bark and by very easy navigation. It 
would only be necessary to make a 
kanal, by cutting through but half a 
league of prairie, to pass from the foot 
pf the lake of the Illinois [Lake Michi- 

to pass to the river St. Louis 
illinois] which falls into the Missis- 
sippi. These words were prophetic. 
oon after, this portage came to be 
used by the fur traders on their way 
to the trading posts on the Great 
Actually the history of Chicago as a 
ity may be said to date from 1803, 
‘hen Gen. Henry Dearborn, then 
‘ecretary of War, ordered Capt. John 
‘histler to build a fort at the mouth of 
the Chicago River, appropriately named 
Sort Dearborn. In those days the 
-licago River was a relatively shallow 
“ream, navigable only for canoes and 
‘ter small vessels. Until 1828, its 
‘itrance to Lake Michigan was 
vocked by a sandbar so that the 


development of the 
Chicago. Even the 


permit the passage 


the Chicago River. 


span in the Mid-\ 


42I 


HE struggle between land traffic 
and water traffic led to the early 


bridge, half of which was paid for by 
a tribe of Indians, could be opened to 


then a long succession of movable 
bridges of various types have spanned 


gradual development of this type of 


is here told by Mr. Becker. 


or Pustic Works, Crry or Cuicaco, ILL 


channel was deflected to a point 
opposite Madison Street, about a 
half-mile south of its present en- 
trance, as shown in an old map of 
Chicago dated 1830 (Fig. 3). In 
this year the soldiers at Fort Dear- 
born cut a channel through the bar. 
However, the first lake vessel to 
enter the river as far as Dearborn 
Street had to be literally dragged 
over the bar (1834). By 1837 the 
channel was docked and dredged so 
as to make it satisfactory for naviga- 
tion by all lake vessels. 

Soon another problem arose, the solution of which 
called for all the ingenuity of which Chicagoans were 
capable. The earlier explorers and fur traders had 
traveled by water, but the early settlers came by land. 
To them the river, although a sluggish stream not over 
100 ft across, was a serious obstacle to further progress 
toward the West. In 1829 a toll ferry was put in opera- 
tion near the present Lake Street bridge. In 1833, when 
this proved insufficient, a crude floating bridge of rough- 
hewn logs was thrown across a little south of the ferry, 
with the help of U.S. troops at Fort Dearborn. Engi- 
neers familiar with the cost of modern bridges may be 
interested in the cost of this structure of 1833. It 
totaled $486.20, of which the citizens contributed 
$286.20 and the Pottawattomie Indians, $200. This 
bridge could be opened for the passage of river traffic 
mainly canoes. It was perhaps more picturesque than 


movable bridge in 
city’s first traffic 


of canoes. Since 


The story of the 


Vestern metropolis 


practical. Three years later it became unsafe for land 
traffic and was soon removed. 

In 1834 the first drawbridge was built, at Dearborn 
Street (Fig. 1). 


From best information available, it 


Fic. 1. Tue First DRAWBRIDGE SPANNED THE CHICAGO RIVER AT DEARBORN 
STREET IN 1834—HAND-OPERATED BY A WINDLASS 
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two tracks in the center for teams jutv, 
a sidewalk on each side. It cost ah, luty W 
$5,000. The Madison Street bri, 1s qui 
was of similar pattern. > known 
All these bridges were swept aw joing 1t 
by the flood of March 12, 1849, wh, n opera 
rapidly melting snows, coupled wi In 18 
two or three days of heavy rain y the riv' 
an ice jam in the DesPlaines Rive, $!2,000 
(which normally drains southwest jp: riage 
| the Illinois River), caused it to over. MEE wooden 
flow into the South Branch. The hy ounter 
of water increased so rapidly that the arch 
ice broke up and carried with it shi; top chor 
| ping tied up at the wharves for ¢h yw havi 
winter. The moving mass was irresis them at 
i Fic. 2. Crark Srreet Pivor Brince or 1854 Hap Woopen ible; it was stopped only momentar! In thi 
[russes SuPPORTED ON A Pr_e CoUNTER-PIER by each bridge in its path. to correc 
Following this catastrophe, rdinan¢ 
was about 300 ft long over approaches with a draw temporarily came into use again. By June 1849, the Mad running 
opening of 60 ft. It was made of timber, which inci- son Street Bridge was ready*for traffic; on July 3 the Clan proachit 
dentally was cut less than a quarter of a mile away. Street, and in September the Wells and Kinzie Str hat fron 
| As an old description reads, it was “of the ‘gallows bridges. A bridge at Lake Street was completed in 18; Phis : 
pattern,’ and for five years, the frames, one at either From the very beginning, there was bitter strife ) to provit 
end, stood like instruments of death to frighten the tween the river traffic on the one hand and the street ferry (al 
timid stranger at night. Upon one occasion, when traffic on the other, and also within the ranks of ( financings 
hoisted, it ‘would not down’ at anyone's bidding, and _ street traffic itself. As early as 1847 an ordinance w he first 
for forty-eight hours the gallows frames held the draw passed prohibiting teams from stopping on a brid $74,000. 
: suspended in mid-air.’’ So dangerous to vessels were or within 40 ft of one. There was also considera! S39 wh 
the abutments that the Common Council ordered its complaint against the bridge tenders on the grow ridge th 
removal in July 1839. Many citizens were so afraid that they were very lax in the opening and closing Up te 
that the Council would rescind this action, that a large bridges. In general, they favored the river traf \pense 
crowd gathered before daylight the next morning and because of the damage it could inflict if bridges wer In this y 
in a short time literally chopped the bridge to pieces. not opened promptly. In 1852 the bridgetenders wer ipon anc 
Land traffic kept growing and soon a bridge xpense, 
was demanded at Clark Street. The nature of — verrulec 
this demand was described by a writer in the i; 3 5 sy . Sy \ st of $ 
Chicago Times in 1840: irst brid 
‘Every night there came out of the south a i; | \ At the 
great fleet of prairie schooners that anchored “By —§ > j! ach lars 
i at the Reservation. It often numbered five ie | = Al resis| 
hundred, and came laden with wheat and corn AVENUE those 
and all sorts of produce. All the warehouses | a n the in 
were in that day built on the North bank of | | << | Sting Vi 
the river. The South side opposed the Clark =: 
Street Bridge, in order that their prairie = \ A. Konak 
schooners might not reach the warehouses and \ 
thus be compelled to trade on the South bank.’”) Mackee 
Finally, in 1840 the bridge was built. It | Elijah Wentworth) Portier?) 
was a sort of ponton arrangement, to open |Woit’s 
which one float was pulled around by means Philo Carpenter Robinson's. sare 
of a chain and windlass. It was followed in iz |» 
IS41 by a similar one at Wells Street, two | 
subscriptions collected mainly from benefited [ AX 
people north of the river. There was still con- | | { 1h 
siderable objection to a bridge nearer the lake. | j : 
In 1847 a new floating bridge was completed | | L/ . 
at Wells Street at a cost of $3,200. Its total CANAL LAND fal } </ bt a 
length was 202 ft, with a floating draw of boiler- =| fe & = { 
iron drums, with stringers supporting the deck, ia! \ es OT 
which was 100 ft long from the pivot to the Ke 3 a / = \ 
opening point, making a clear passageway be- SCHOOL | SECTION | 
tween fenders of Sl ft. There were two tracks F i 
for teams and a sidewalk on each side for foot | a os 
passengers. 
In 1847, bridges ‘were also constructed at 


Madison and Randolph streets across the South 
Branch. The latter was a semi-floating draw Fic. 3. Map or Cricaco tn 1830 


> 
5 
— 


N o. 


»nder a $500 bond to perform their 
ity, increased to $2,000 in 1854. This 
ity was to open and close their bridges 
is quickly as possible, but so far as is 
-»own they were never punished for not 
jingit. By 1855 there were eight bridges 
n ope rauvion. 
In 1834 a pivot bridge was built across 

river at Clark Street at a cost of 
29,000 (Fig. 2). It contained a double 
rriageway and sidewalks, and had 
eonden trusses supported upon a pile 
ounter-pier. The following year both of 
‘he arches so-called, probably the arched 
top chords, gave way, but were repaired 
»~ having heavy iron plates bolted to 
‘hem at a further cost of $2,145.55. 

In this year a further move was made 
- correct the chaos in street traffic by an 
rdinance giving precedence to traffic 
running with the bridge, then to that ap- 
oroaching it from the right, and lastly to 
that from the left. 

This same year an attempt was made 

provide a bridge at the Fort Dearborn 
ferry (about Rush Street) but difficulty in 
fnancing delayed it until 1856. It was 
the first iron bridge in the West and cost 
$34,000. 


tilt 
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Fic. 5. 


This showed the advance of the city since 


\39 when the irate citizenry caused the removal of a 


ridge three blocks farther west. 


Up to 1856 the bridges were built miostly at the 
xpense of citizens whose property was most benefited. 
In this year a new bridge at Madison Street was agreed 
ipon and, as it was proposed to construct it at municipal 
xpense, a vigorous protest was entered, but this was 
verruled and the bridge completed the next year at a 


st of $42,000. 
first bridge to have masonry foundations. 


It was of iron, 155 ft long, and was the 


At the same time several other bridges were built, 
ich larger and more substantial than its predecessor. 


\ll resisted the flood of February 9, 1857. 


Even in 


those days, Chicago evinced a desire to lead the West 
n the introduction of novelties which should prove of 
sting value, so a swift advance was made from stringers 


Fic. 4. 


LAKE STREET SWING BRIDGE, TyPiCAL OF THE WOODEN 
©TRUCTURES BUILT ON Pi_es Just BEFORE THE WAR 
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IRON DRAWBRIDGE AT ADAMS STREET, TYPICAL OF THE PERIOD 


FOLLOWING THE FIRE OF 1871 


to pile bridges, and from the original pivot to the swing 
bridge of 1857. Between this time and 1861, when the 
Board of Public Works was organized, several more 
bridges were built, and the Board's first report of that 
year shows that the city had 16. The Lake Street 
Bridge (Fig. 4) was typical of this period. 

In November 1863, the iron bridge at Rush Street, 
built in 1856, was accidentally destroyed—by the 
crossing of a drove of cattle. The structure dropped 
down on one side and fell into the river. Two of the 
turntable wheels had broken and the three trusses were 
thrown down laterally. In order to hasten recon- 
struction, the new trusses were made of wood, 211 ft in 
length, and the bridge was opened to traffic in January 
1864. While the word ‘“‘priorities’’ had not been coined 
then, the idea was the same as in the present war; 
governmental requirements for iron took precedence 
over other uses. 

In 1865 an improved design was in- 
stituted, as attested by the following 
quotation from the Board's annual re- 
port for that year: 

“The only important work in the 
way of construction in this department 
during the year has been the erection 
of a new bridge across the main river 
at Clark Street. The design of the 
bridge is by Mr. J. K. Thompson, the 
Superintendent for the Board in charge 
of Streets, Bridges, Public Buildings, 
etc., and it is believed to be an im- 
provement on the other truss bridges. 
It differs from the trusses in use, princi- 
pally in that the upper and lower chords 
are of iron instead of wood. The truss 
is like that of the other Howe truss 
bridges. The chords being of iron will 
last for a very long time, and the 
wooden braces can be renewed at any 
time, at but little cost, and with but 
comparatively little interruption to the 
travel by the bridge.”’ 
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' tracks at an estimated loss of Ones 
$200,000. It also isolated the 
of the city from the north side, excer | 

for the tunnel under the river at Las.) 

Street. By September 1872 ¢ip: 

bridges had been rebuilt. A ty, 

iron bridge of the period following 1 

fire is shown in Fig. 5. 

\ By 1881 river traffic had increay. 


immensely; arrivals of vessels 
cere bered 13,007 and departures E 
In July of this year an ordinance wa | 
put into effect requiring the bridges ; 


eS ee be kept closed for one hour in the mor irea to 
U> ing rush period and another jp 
n 1885 studies were made of th og, a 
| possibility of creating an outer harbo lated t 
| yi <= ; along the lake front from the rive ally su 
mouth to 39th Street for the accop we. I 
| modation of the lake boats, at wh; emptyit 
| cargoes eould be transferred to lighter largely 
| for delivery along the river, thus per the inle 
mitting a change to a _fixed-bridg wg. F 
| policy. It was also proposed to cy Me tained : 
a canal from the lake to the Sou The pro 
| Fic. 6. A Wroucut-IRon Swinc Bripce CoMPLeTeD IN 1884 Branch at about 39th Street and » ing the 
rhis Rush Street Crossing Could Be Opened by Steam in About One Minute other at about Fullerton Avenue ; The t 
the North Branch for the use of |s\ variety 
A new problem was created by the open ends of the vessels wishing to reach the docks south and north ind mu 
| street left when the bridge turned for the passage of these respectiveicanals. This was, beyond a doubt, ngin. 
vesseis. A great many models for self-acting gates were most drastic plan previously proposed to solve the pr the soil | 
brought to the attention of the Board, all having more lem, and if it had been put into effect, the whole histor growth « 
or less merit, but still likely, if put in use, to be the cause of Chicago might have been changed. However, t pare pla 
of more accidents than the unprotected street. However, various interests could not get together, and the arg ply raw 
the Board offered to permit several inventors of the ment still continues, with proponents and opponent Crude 
most promising devices to install them at some im- of fixed bridges still figuratively at one another's throats I 
tant bridge with the understanding that they should such as 1 
be paid only if the devices proved of merit. None LATE Dae types Col 
saw fit to stake his all on his brain child, preferring, as By the middle of the 80's many of the bridges wer rated | 
' inventors still do, to have the experiment made at upward of 20 years old. This fact, coupled with th the mixt 
i public expense. increase in number and weight of vehicles, made r grade, sa 
The Board's report for 1870 showed that the city had placements necessary. Typical of the bridges built i stance. 
27 movable bridges costing well over half a million dollars. this period is that at Rush Street (Fig. 6) completed 1 leavy SO 
Of these, only one was all iron, 9 were all wood, and 17 1884, which was of wrought iron, 240 ft long by 5) it the plant 
were a combination. The oldest was the Madison wide, providing two 18-ft roadways and two sidewalks or Is crt 
Street Bridge, 13 years old. All but 4 were less than 7 8 ft wide in the clear. It had three trusses resting « ~ the cx 
years old, indicating that the bridges of that period were ‘urntable of the “rimbearing’’ type, the load beig iten use 
rather short lived. carried on 74 cone-shaped cast-iron rollers. Th keep dow 
By 1857 marine traffic had increased so prodigiously bridge was operated by steam-driven machinery an Thee 
cre 


that the strife between it and the street traffic had de- 
veloped into almost open warfare. By this time the 
bridges were set high enough to permit tugs and barges 
to pass under them, and the tugs were required to have 
hinged smokestacks. Thus the bridges had to be opened 
only for masted vessels. In 1860 red and green signals 
were introduced; in 1861 bells were placed on important 
bridges; and in 1867 an ordinance was passed requiring 
bridge tenders to leave their bridges open not over ten 
minutes at a time. This improved street conditions 
materially, but delayed river traffic so that it challenged 
the ordinance in the Courts, but was defeated. Finally, 
in 1869 a tunnel was placed in service at Washington 
Street and in 1871 one at LaSalle Street. Such tunnels 
were far more expensive than any bridge. 

All the bridges built before 1871 were hand operated, 
probably by the customary T-handle through the floor 
of the bridge, still in use on some structures. 

Chicago's great fire of October 9, 1871, destroyed 
eight of the bridges and several viaducts over railroad 


could open for river traffic in about one minute. It was 
equipped with electric lights from a dynamo with it 
own steam engine. Its cost was $128,000. The tota 
weight of the superstructure was 657 tons as compared 
with 130 to 160 tons for some of the older bridges. 1% 
bridge lasted until 1920, when it was replaced by & 
Michigan Avenué Bridge. | 

By 1890 the number of bridges had risen to 45, te" 
which were added in annexed territory. The annual 
maintenance was about $100,000 a year. bd 

The decade of the 90’s represents another stage oe 
development of Chicago bridges. It was during US 
period that a start was made in getting away from s¥™ 
bridges and in providing clear channels for navigate 
These developments are beyond the province ol A 
paper but are covered in that by the writer — 
“Development of the Chicago-Type Bascule Brg 
in the February 1943 issue of PROCEEDINGS. te 

Thanks are given to the Chicago Historical Sect’ ’ 
permission to use Figs. 2 and 4. 
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Peat Salvage and Reclamation of Bog Area 


Exploswes Displace 


Swamp Materials 


By Oscar F. BurBANK, Assoc. M. Am. Soc. C.E 


ConsuLTING ENGINEER, 


ECAUSE of the growth of Hope Cemetery, at 
Worcester, Mass., about 55 acres of land had to 

be added to the 90 acres already laid out. The 

rea to be added included a bog of 20 acres together with 
number of knolls and hillocks composed of sand and 
ravel with deposits of clay, boulders, and shale. The 
og, a depression where vegetable matter had accumu- 
ated to form a considerable peat deposit, was periodi- 
cally submerged because of obstruction to natural drain- 
ie. It was tapped in two places by a 12-in. drain 
emptying into a 20-in. sewer. However, this drain was 
largely ineffective because, while laid to minimum grade, 
the inlet was still far above the level of the bottom of the 
og. Furthermore, open trenches could not be main- 
tained in the material, which was both peat and mud. 
The problem therefore was to reclaim the area by remov- 

g the peat and replacing it with soil and turf. 

“The term ‘‘peat’’ is a very broad one, covering a great 
variety of deposits. Ordinarily the black peat is old 
wd much disintegrated, whereas the brown is of later 
rigin. Some types absorb and hold moisture, improve 
he soil texture, and provide a congenial medium for the 
crowth of bacteria and other micro-organisms that pre- 
pare plant food for crop consumption. These types sup- 
oly raw material for the manufacture of humus. 

Crude peat of course is not humus. But humus is the 
roduct resulting from decomposition of organic matter 
uch as is contained in peat. Peat is colloidal and certain 
ypes contain 90°) water by weight. Thus, when incor- 
orated with other soil, it greatly increases the power of 
the mixture to retain water. When such soil is of low- 
grade, sandy structure, peat will give it body and sub- 
stance. Conversely, it will create a granular texture in 
avy soil, admitting air and encouraging expansion of 
the plant root system. However, peat is not a fertilizer, 
or is crude, unmixed peat a supporter of plant growth. 
n the contrary, it arrests growth and for this reason is 
iten used as a mulch for shrubs and perennials and to 
keep down weeds. But eventually it decays and becomes 
important soil element. 

Che cross section of the area to be reclaimed showed ap- 
proximately 70,000 cu yd of peat, more than enough for 
use in grading the undeveloped area. The fill required 


Worcester, Mass. 


was estimated as 400,000 cu yd, about 180,000 more than 
was available on the property. However, the extra fill 
was obtainable within a reasonable hauling distance. 

A typical section of bog comprised a top layer of light 
brown peat into which roots of underbrush and small 
birches penetrated 12 to 18 in. Under this, the per- 
manently submerged peat became progressively darker 
in color with depth. Under the peat was a thin layer of 
silt-mud, and the bog bottom was hard gray sand. From 
the shore line the depth of peat dropped sharply to 5 ft. 
The maximum depth was 35 ft, and the average 20 ft. 
The water level varied with rainfall and season. 

Over a period of thirty years, peat had been collected 
from the area by haphazard and primitive methods. The 
year’s supply was harvested during the winter. The 
water level was usually low at that season and the frozen 
surface of the bog would support horses and tip carts. 
Working small sections, it was possible to recover many 
loads of peat before water seeped in sufficiently to inter- 
fere with operations. The peat was dumped on sloping 
ground, drained, weathered, and used the following 
spring or as needed. 

More recently, a bottomless scraper bucket on a 300- 
ft cableway, powered by a double-drum hoist mounted 
on a tractor, was tried. The tractor was anchored well 
back from the shore line and the peat piled or loaded. 
This worked well enough for the dry top layer, but as the 
bucket was drawn back through the wet peat, the churn- 
ing action soon reduced it to a gummy paste. Miring of 
the bucket became frequent, followed by cable breakage. 
Considerable peat was removed by this means, but it was 
apparent that it was not adapted to large clearing opera- 
tions. 

Still later, runways were graded from the shore to bog 
level, to serve as ramps from which to operate shovels 
with dipper and clamshell buckets. This method also 
proved unsatisfactory, as more time was consumed in 
maintaining the ramps than in excavating the peat. 

Some years before, a stretch through the bog had been 
made passable by dumping fill on top of the peat, and as it 
settled, adding more fill in order to keep the traveled way 
above water. Some variation of this displacement 
method was indicated, and the use of explosives to re- 


BEFORE AND AFTER RECLAMATION OF BOG AREA 
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2" Pipes for Placing Dynamite —~ 


A zz Sandand' 
Breaks Meadow Mat | Peat and Mud 


Light Charges Move Peat Along” Heavy Charge Effects Complete Removal 


Underlying Sand 


Fic. | Section EMBANKMENT SHOWING 
DISPLACEMENT MeTHOD 


move the bog material was decided upon. The brush 
was cleared, the meadow-mat blasted with light charges 
along a strip 20 ft wide, and a dike was built into the bog. 
The upper layer of peat at this time was dry, the water 
level bemg a foot or two below the surface. The breaking 
up of this meadow-mat was incidental to stirring up or 
churning the peat to accelerate fill settlement by dis- 
placement. The semi-fluid, gummy consistency of the 
peat which had interfered with or checked previous opera- 
tions, was an advantage at this stage. It was now help- 
ful in building the heavy fill material into a solid roadway 
capable of supporting the weight of excavating machinery 
and trucks. 


BLASTING MEADOW-MAT AND UNDERFILL 


In blasting the meadow-mat, single sticks of dynamite 
were thrust into the bog 4 ft deep and about IS im. apart. 
Stretches of 300 ft were fired by propagation. One stick 
only was capped and the concussion in the water-soaked 
peat detonated the rest. Trucks fed by shovels in nearby 
pits carried the fill as close as safety permitted and 
dumped it on the torn mat. It was then spread by bull- 
dozers, rapidly extending the dike. Broken ledge, large 
boulders, and rock were used in the base of the dike, 
and on them clay, gravel, and rough fill were placed. 
For about a hundred feet the trucks dumped by backing, 
and bulldozers completed the placing. Six to eight 
trucks of 2 to 2'/ycu yd capacity dumped fill in turn. 
About 300 ft from the starting point a short dike was ex- 
tended 300 ft easterly to the shore line to provide a by- 
pass for the equipment, and to prevent interference with 
further blasting operations. Side trenches were cleared 
of peat down to water level. 

After the dike had been partially compacted by traf- 
fic, preparations were begun to blast the under fill. A 
line of 2-in. pipes (Fig. 1), 10 ft apart, was driven in the, 
center of the dike to a point below the bottom of the fill 
and into the center of the peat pocket. The pipe-driving 
rig consisted of a 10-ft A-frame on skids under a deck 
carrying the 2-hp air-cooled gas engine. This power 
raised a 60-lb cylindrical weight by friction of the rope 
around a drum. The weight, fitting loosely around the 
pipe and driving against a coupling, was operated by one 
man. By delivering an upward blow, it could also be 
used to withdraw the pipes. Usually, however, the ex- 
plosion freed the pipes so that they could be withdrawn 
by hand and used more than once. This hammer rig 
was used also for taking test samples with a “‘spoon bit”’ 
screwed to a '/»-in. pipe. The rig was light, easily shifted, 
and safe for use on narrow ledges. 

When the top layer of fill had been penetrated, driving 
was not difficult, and below the peat line it was quite 
easy. When stones were encountered, the pipes slid off 
to one side or were withdrawn and slanted. The dy- 
namite crew loaded each chamber, wired the charge, 
then withdrew the pipe, and plugged the hole with sand. 


Holes 20 ft deep or more required 15 Ib of dynam, 
Lesser depths received lighter charges to avoid bloy:, 
away the fill. 
Two other lines of pipes were driven through » 
shoulders of the dike 10 ft outside the center line. Tp,. 
lined up with a point halfway between the center Din 
Each was loaded with a charge of 8 to 10 Ib. The aa 
was fired in 100-ft sections, and there was no scatter; 
of fill. The dike mass was lifted about 3 ft and the ».. 
below forced into the relief trenches at the sides, which 
filled. The average settlement was 5 or 6 ft. Ac & 
cessive sections were blasted and regraded, the dike b 
came a smooth stable runway from which to operat 


machinery not only for the recovery of peat but for, EERIN 
tending and widening the dike itself. Many test bor mt of st 
were made during the progress of the work before ay chich 1 
after the under-fill blast. s to be 
Peat and mud were seldom found under the dike aft {ifpontrol. 
firing. As the layer of mud was insignificant and ysy,) f Marc 
removed with the peat, it was easier to separate the ty enct 
after excavation and draining. During operations, wi, rved f 
a considerable volume might collect in low spots, the my lis spa 
was shoveled out, dumped on top of the fill, left to dp rng | 
and buried. by dow 
The effect of the under-fill blast on the peat was | ntrol 
force it from under the dike so violently that it not r use 
filled the relief trenches but actually raised the level veml 
the adjoining bog 5 or 6 ft. This allowed the peat to py Conse 
tially drain and placed it in position for the shovel | ray be 
reach it more easily. The relief trenches were of slig! in the re 
use for drainage as the material would flow with ¢ puit larg 
water, and when left for a short time, level itself of jectio1 
It was found that the only effective method of draining be reta 
the peat was to dump it on sloping ground and leave it ther do 
to drain itself. | power 
When a section of bog had been divided by dikes in would re 
separate compartments or pools, fill was dumped in fr repr P 
all sides and the peat removed as it rose. The fill wou In cho 
settle to the bottom and float the peat upward. The x ver the 
tion could thus be cleared, and if a little remained, it wa — 
left to dry out and then spread. Where the peat was bdaptabi 
ft or less in depth and fairly dry, ramps were built dom ie **, phy 
to it and dipper buckets used for removal. This was al len 
much more rapid method than the clamshell bucket preatly h 
but accumulations from summer showers usually put « mdth of 
end to the procedure. ach the 
After draining for about a year, the excavated pea! any. 
was spread on the new fill by bulldozers to a depth of |: “am ns 
in. Tractor-drawn harrows worked it over and any ros _ 
and limbs left in it were removed. Agricultural lime ws flood 


spread in such amount as was required to produce as be ofthe 
reaction only slightly acid (about pH 6.8). Loam ol # — 
grade available was spread, mixed with the peat 

harrowed. The section was then rolled and brought t 


recautior 
Fas requi 
ficient 


rough grade. Commercial fertilizer (or manure, whe bem ove 
obtainable) was spread and topped with a one-inch cours saliala 
of screened loam. Seeding was by spreader carts, ™ sme J 
seed was raked in; and a final light rolling was sv" it the 
This sequence of operations produces very satisiactot ediate n 
results. The effects of even a severe drought are rae, 
temporary and a shower or two restores vigor to the tur . lebris 

The project was carried on mainly with machinery, * per to ¢ 
hand labor was used only in straightening out the fir = sely an 
grades, seeding, and similar tasks. A large p« lesirable t 
undeveloped area is now in use or ready for use. The e automa 
mainder is rough graded and can be completed when 1 The ord 
quired at comparatively small expense. The bog '' toney gat 
tirely filled, all the knolls have been leveled, and the pe mat of | 
has been stored so that it is available whenever "°™ mdth, and 


to grade new sections. 


VoL. 13, No 
r 
A 
| 
— 


hw The Design of Shasta Dam 


The Part II. Spillway Control by Drum Gates 
i By Kenneth B. Keener, M. Ao. Soc. C.E. 
tter DesiGNiNG ENGINEER ON Dams, U.S. Bureau or Reccamation, Denver, Coto. 
ne | 
S stated heretofore (see Parts OR regulation of spillway overflow automatic control. Although these 
ike | I and II in the June and at Shasta Dam, three floatingdrum gates could be made to operate auto- 
yper Iuly issues of Crvit ENGI- gates are provided. Although similar matically, the large amount of fric- 
for cerINc) the upper 500,000 acre- gates have been used on ten other dams tion would make such control slug- 
wa f: of storage in Shasta Reservoir, designed by the U.S. Bureau of Reclama- gish and expensive. The use of 
re ar shich represents a depth of 17 ft, tion, in only one case has the 110-ft radial gates was not feasible because 
; s to be reserved primarily for flood span of these Shasta gates been exceeded. of the unusual length and depth of 
“e alte atrol. Beginning around the end This third, and last, paper in Mr. gate required. The largest gate of 
ternal { March of each year, itis planned Keener’s interesting series on Shasta this type thus far installed by the 
fae te encroach upon the space re- Dam appears as the concreting of the Bureau of Reclamation is at Caballo 
See rved for flood control and to have mighty project nears completion. Dam, in New Mexico, where the 
ios iis space filled by the end of the _ length is 50 ft and the height 21 
Be dn ring flood season. The storage will be drawn upon ft. Radial gates of the large size required at the 
~~ By downstream requirements to the extent that the flood Shasta installation would impose too greatly concen- 
= ntrol space at least will be vacated and thus available _ trated loads on the piers. 
nt ce r use during the rainy season, which begins about The floating type of drum gate was selected to regulate 
™ wember of each year. the spillway discharge over Shasta Dam, because it 
to Consequently, it was required that flow over the spill- closely satisfied the various requirements. Compara- 
ee yay be regulated to retain as much storage as possible tively reasonable in first cost and inexpensive in opera- 
f oli in the reservoir when the runoff is low, and also to per- tion, it will give rapid and close control without ob- 
ith theimmnit large overflows during the flood season without an structing the passage of flood debris. This type of gate 
self of jectionable rise or fall in the reservoir water surface. has been used successfully on concrete-overflow crests in 
rai The retained storage would be valuable for irrigation and many installations designed by the Bureau of Reclama- 
and ther downstream requirements, including development _ tion. However, a number of improvements have been 
f power, and the increased average head gained thereby made since the earlier designs. 
' would result in the generation of additional power at the 
ces THREE 110-FT GATES PROVIDED 
hasta Power Plant. 
— In choosing the type of control for the reservoir flow Plans for Shasta Dam provide for the installation of 
whe ver the spillway at Shasta Dam, consideration was given _ three of these gates, each 110 ft long, with an effective 
+ economy both in initial cost and in operation and to operating height of 28 ft on the straight overflow section 
uae pdaptability to the hydraulic and physical requirements. of the dam between the curved abutment sections. The 
it don The physical and economic requirements called for a_ three gates are to be separated by two concrete piers 15 
apa fotal length of control gates not 
greatly in excess of the 300-ft 
put a width of the river channel into 
uch the spillway would directly 
— scharge. Another physical con- 
h of tion to be met was the proba- 
- lity that debris and trees would 
over the spillway dur- 
lood periods, despite the clear- 
” ng of the reservoir area and other 
- recautions. Thus, a type of gate 


” “ ras required which would have 
iflicient depth to carry the maxi- 
mum overflow without greatly 


* ceding the width of the river 

ye annel, and sufficient length so 

it the spacing between inter- 

= ‘ciate piers would be adequate 

he ) msure against the possibility 

_ ' debris or log jams. Also, in 

énis “r to control the power head 

nolt Hose'y and without waste, it was 

Ther «sirable to have a gate that could 

shen! operated. 

gis ‘he ordinary slide gate and the 

‘he pea "ney gate were ruled out on ac- 

ne’ ‘ith in ENTIRE FLOW OF SACRAMENTO River Is Passep THroucH Dam as 

’ practicability of CONSTRUCTION OF SHASTA PROCEEDS 
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x Ay— hinge anchor to obtain bearing contact with the hip» 
Maximum Water Surface 1065 00 . f h d hz be > 
q a. pin, after the drum has been completely fabricated 
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Fic. 1 Drum Gates For SHasta Dam Are 110 Fr Lone 


ft wide, each of which will contain the operating mecha- 
nism for the gate located on its right. The operating ma- 
chinery for the left gate will be located in the left abut- 
ment section. The piers will also serve as supports for a 
steel-girder bridge carrying the 30-ft roadway on top of 
the dam. In the top of the concrete crest of the spillway 
section, chambers or recesses, of appropriate size to re- 
ceive the gates, will be formed so that when the drums 
are in the lowest position their top surfaces will complete 
the shape of the ogee crest of the spillway. A typical 
cross section of the spillway crest, with a gate in its 
raised (or closed) position, is shown in Fig. 1. The 
dashed lines indicate its lowered, or fully open, position. 

Each gate will be an assemblage of 31 plate-girder 
frames, triangular shaped except for curvature in the up- 
stream and downstream legs. These frames will be fab- 
ricated into one structure by skin-plate covering and 
plate-steel bulkheads in the end frames, and the whole 
will be thoroughly calked to make it watertight. Thus 
capable of being floated, this 830,000-Ib structure will be 
hinged at each girder-frame location to the upstream edge 
of the hydraulic chamber, so that it may be rotated to 
any position within the limits of the 28-ft operating 
height. The reservoir face of the gate will be extended 
by a structural-steel, triangular-shaped lip, which will 
be part of the effective height of the gate in its raised 
position. This lip will seat on the downstream edge of 
the hydraulic chamber in the fully lowered position of the 
gate. Likewise, the downstream sharply curved face 
will be extended by a lip, which will permit greater up- 
ward rotation of the gate. At the end of this lip a rubber- 
covered, structural-steel stop will prevent further up- 
swing of the gate. 

As the completed drum will be an unusually rigid 
structure, no dependence can be placed on deflections to 
obtain an even distribution of load on the hinges. For 
this reason, provision is made for adjustment of each 


final position. Also, to prevent non-uniform deflect 
of the upstream concrete cantilever in which the hip, 
anchors are embedded, which would result in yneye, 
bearing on the hinges, contraction joints are provided ; 
avoid restraint between the ends of the cantilever a, 
the adjacent concrete, Fig. 2. The maximum doy, 
stream deflection of the cantilever when the gate is in t},. 
fully raised position may approach in 

The designs provide for water stops, or seals, for 4) 
movable contacts between the drum and the hydray); 
chamber, as well as the adjacent pier faces. In order 
have a smooth bearing surface on the piers, cast-iro, 
plates are embedded in the sides of the piers (see Fig, | 
All seals are to be made of spring brass, the end sea\ 
being attached to the rim of the drum and bearing on th 
finished surfaces of the pier plates. The downstream se. 
is fastened to the gate seat casting and contacts the dow; 
stream skin plate of the drum. The hinge seal is con 
posed of two parts—a cylindrically formed plate 
tached to the gate hinge, and a flat plate fastened to ¢), 
hinge anchor base, the latter bearing on the former at it: 
tree end. Water pressure will keep all seals in contac: 
with the bearing surfaces. With the exception of thos 
at the hinge, the pressure sides of the seals will be cover 
with */,. in. of rubber. 


DRAINS PROVIDED FOR GATES 


Although the drum will be thoroughly calked, it js 
probable that some leakage will find its way into the in 
terior. To provide for this eventuality, 4-in. armored 
rubber drain hoses are to be fitted to each downstrean 
corner with ball-and-socket joints. The outlet end 
each hose will lead downward, to a connection in th 
bottom of the hydraulic chamber, with a 6-in. drax 
(Fig. 1). The drain, in turn, will connect with the larg 
drain from the drum-gate chamber. After the interior and 
exterior surfaces of the drum are painted it will be ready 
to serve as a bouyant vessel hinged throughout its lengt! 
and limited in its rotational movement to the prescribed 
vertical height, in this case 28 ft. 

The desired position of each gate will be controlled by 
valve regulation of the inflow of water direct from th 
reservoir into the hydraulic chamber and the outflow 
therefrom into drainage conduits formed in the dam 
Close regulation of these operations will be possible by 
both automatic and hand controls within the operating 
chamber, or by remote control from the power house. It 
is expected that the normal sequence of operations wil 
be by automatic float-well control. In the latter opera 
tion, as the rising water surface in the reservoir ap 
proaches the fixed concrete crest of the spillway, the 
floating drums, or gates, will rotate upward, keeping the 
highest level of the gates above the reservoir water sur 
face—a process caused by the rising of the water in Ux 
hydraulic chamber as water rises in the reservoir (Fig. - 

When the gates have been floated to their highest 
position and overtopped by the rising reservoir, the) 
will lower automatically, thus permitting overflow 1" # 
amount sufficient to maintain the reservoir water suriac 
at its full level. With a receding reservoir, the rev¢ rs 
of that operation will take place—the gates return first! 
the fully raised position, after which they lower pr’ 
gressively as the reservoir water surface lowers. By ae 
sequence of automatic operations the active stom 
capacity of the reservoir may be kept at a maxiit” 
and a greater average operating head will be availa! 
for the generation of power. As previously explainee 
the latter is a requirement. 
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\Ithough the control facilities for each gate are inde- 


ondent of those for the others, they are identical in de- 


In normal operation the gates will be controlled 
+ the samme elevation to distribute uniformly the flow into 
»» river channel. As this may be readily accomplished 

“th the close controls available, there would be little 
hi supplying additional machinery for synchronous 


eration. Accordingly, no provision is being made for 
uch a feature at Shasta Dam, nor has it been made on 


oy of the Bureau's previous installations. 
CONTROL EQUIPMENT 


inflow of water from the reservoir into the hydraulic 
hamber is through a formed transition and a 58-in. 
«upply pipe, the first leg of which is located normal to the 
xis of the dam and directly under the center line of the 
»trol chamber. The length of this leg is just sufficient 


for the installation of a 57-in. butterfly regulating valve 


nd an elbow to the right, from which it continues hori- 

ntally on a short tangent parallel to the axis to a point 
-jittle beyond the left wall of the chamber, where it el- 
wws vertically upward to its outlet within the drum-gate 


hamber. Debris is screened out by a trash rack at the 


rectangular inlet end of the transition. Operation of the 


wtterfly valve is by a motor-driven, geared mechanism 
nstalled on a platform in the control chamber. 

Outflow from the drum-gate chamber is through a 
Lin. pipe drain, the discharge being regulated, as the 
irain passes to the left and vertically downward through 
the lower part of the control chamber within the pier, 
» a 24-in., internal, differential needle valve. An emer- 
sency, hand-operated, wedge-gate valve is placed in the 
ine immediately ahead of the needle valve, in the event 
that repairs are required on the latter. Below the floor 

the control chamber the drain turns, running horizon- 
ally and directly downstream to a connection with a 

,in. longitudinal drain, which carries the discharge 
to an outlet on the downstream face of the dam. An 
wuxiliary 24-in. drain is provided with discharge into the 
12° ,in. drain, the flow being controlled by another 
hand-operated, wedge-gate valve. 

Another major feature of the gate control is the float 
well vertical shaft, 5 ft in diameter, formed in the con- 
rete above the control chamber. When the gate is in 
automatic operation, the water surface in the well is 
maintained at reservoir elevation by means of a supply 
pipe leading from the upstream face of the dam. Drain- 
ge from the float well is into the drum-gate chamber 
rain. The movement of the float, with fluctuating 
reservoir water surface, plays an important part in 
regulating the outflow from the hydraulic chamber 
through the 24-in. needle valve, as will be explained later. 

A metal shaft extends from the left end of the drum- 
gate hinge pin, through the concrete, and into the con- 
‘rol chamber. At the end of this shaft, which rotates 


pwith the gate, there is attached a 15'/:-in. segmental 


perating sheave. To the latter is fastened a */s-in. wire 
‘ope, or control cable, of high-tensile bronze that runs 
own and under a sheave, fixed in automatic operation, 
ind then up and over a floating sheave suspended by 
onnection with the float. 

Che control cable then runs downward, with an inter- 
“ning turnbuckle and weight on its line, to a connection 
with the central tube, er pilot valve, of the 24-in. regu- 
‘ung needle valve. The weight, or slack-rope take-up, 
erves to prevent the tube in the needle valve from stick- 
ng. When the tube is raised, the annular opening be- 
tween the needle-shaped piston and its seat is enlarged 
? Corresponding upward movement of the needle, thus 
“teasing the discharge of water from the gate chamber, 
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with consequent reduction of upward pressure on the 
drum. Thus the gate lowers under its own weight and 
that of the water flowing over its crest, and the overflow 
from the reservoir is increased. Conversely, when the 
tube is lowered, the area of the valve opening is de- 
creased, thus diminishing the flow from the gate chamber 
and increasing the pressure on the drum, causing it to 
rise and reduce thé reservoir overflow. 

A cross section through the 24-in. internal, differential 
regulating valve is shown (Fig. 3) in its fully open posi- 
tion. The movement of the plunger, or needle, and con- 
sequently the opening of the tube valve, is controlled by 
the central pilot tube. The lower open end of the tube 
extends down to a seat immediately above the tip of the 
plunger. When water is admitted from the drum cham- 
ber into the valve in its closed position, it enters into the 
upper chamber A and slowly finds its way through a 
predetermined fixed clearance B, between the circum- 
ference of the diaphragm and the base of the needle 
into chamber C, where it builds up a unit pressure ap- 
proximately equal to that in chamber A. 

Since the effective area of chamber C is considerably 
greater than that of chamber A, the pressure in the former 
acting upon the interior of the conical nose of the needle 
forces it downward against its seat. When the pilot 
tube is raised, water escapes from chamber C upward 
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Fic. 3. DIFFERENTIAL REGULATING VALVE FOR 
Drum Gate CONTROL 


through that tube and discharges, through ports in the 
upper end of the tube, into a passageway between the 
outer wall of the valve and the outside of the cylinder, 
from which it passes into the 24-in. drain. When water 
is released from chamber C, pressure therein is relieved 
to such an extent that the pressure still remaining in 
chamber A, acting upward upon the top domed surface 
of the plunger, raises the needle from its seat with result- 
ant discharge into the 24-in. drain. 

The coordination of the control equipment may be 
shown by description of a cycle of automatic operation, 
together with the initial adjustment. For that purpose 
it will be assumed that the gate has been raised to its 
highest, or fully closed, position, with a full reservoir 
water surface. That position of the gate has been ef- 
fected by admitting water through a slight opening of 
the butterfly valve and the 58-in. pipe into the hydraulic 
chamber. The opening in the butterfly valve may be 
permanently set later so that the discharge, as deter- 
mined by trial, will be sufficient only to compensate for 
leakage with the control valves closed. 

Proceeding with the operation, the 24-in. emergency 
wedge valve is opened and the needle valve is closed. 
The central tube in the needle valve is raised by adjust- 
ment of the turnbuckle just sufficient for a discharge 
through the valve which, plus any leakage from the 
drum-gate seals, will equal the flow through the butterfly 
valve into the drum chamber. Thus, a balancing pres- 
sure is established, and this maintains the drum gate in 
the fixed position during the time when there is no 
change in the inflow into the reservoir and, consequently, 
in the reservoir water surface. 

When the inflow increases, with an attendant rise in 
the water surface iti the reservoir and in the float well, 
the float will rise, thus lifting the floating sheave and 
the pilot tube in the needle valve. The latter operation 


4H 
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increases the discharge through the valve, and by a «, 


sequent decrease of pressure beneath the gate Cases » 


to drop slowly. The descent of the gate rotates the . 
mental sheave, directly connected to the gate pin, co», 
ing a slackening in the cable which permits the weigh». 
the line to force the needle-valve pilot tube downys, 
The downward movement decreases the discharge frp 
the gate chamber, through the valve, and further descen 
of the gate is stopped. When the reservoir infloy ; 
creases, the reverse of the operations takes place. 


REMOTE CONTROL PROVIDED 
Provision is made for hand control by a hoist instajy 


» on top of the float-well decking, by means of which ti. 


floating sheave is raised or allowed to drop, thus regulat 
ing the discharge through the needle valve. Remote o 
trol is accomplished by an electric-motor-operated acty 
tor, or geared drive, located on a platform in the upp. 
part of the control chamber. This drive regulates th 
vertical position of the lower sheave, fixed in automa: 
operation, around which the control cable passes 
Movement of this sheave} affecting the position of th 
pilot tube, regulates the discharge through the need 
valve, as previously explained. The position of | 
sheave may also be regulated by a chain kept withy 
reach from the lower platform in the control chambe, 
which provides an additional method of hand contr 
It will be noted in Fig. 2 that the position of the dnx 
gate is indicated by a dial within the control chamber 
the pointer, which is a small replica of a cross section 
the gate, being connected with the extension of the gat 
hinge pin. The position of all three gates will be ind 
cated in the power house by a five-wire transmitter andr 
ceiver. 

In preparing this series of articles, an effort has beer 
made to emphasize the factors that influenced the «& 
cision to build a dam at the particular site selected, « 
well as those influencing the design of the dam itsel 
However, it must be kept in mind that a comparative 
long period of time is required to build a structure th 
size of Shasta Dam, and that in the meantime conditions 
change and there are developments in engineering pra 
tice. Thus, if full advantage of these developments ist 
be taken, the design for any complex structure such a 
Shasta Dam cannot be considered final until constru 
tion has been completed. 

Since 1873 various federal agencies and the state of Cal 
fornia have been investigating the water resources 
the Sacramento and San Joaquin rivers, which compns 
what is now known as the Central Valley Project. Com 
prehensive investigations resulted in the formulation 
the “State Water Plan” that was reported to the legs 
lature of the state in 1931 by B. B. Meek, Director « 
Public Works, and Edward Hyatt, State Engineer. _ 

In 1935, upon the recommendation of Secretary of & 
Interior Harold L. Ickes, an allotment of $15,000, 
was made by President Roosevelt, for further imvestig: 
tions, preparation of designs, and the beginning of 0 
struction of the project. This work was assigned to 
Bureau of Reclamation which at that time was heade 
in Washington, D.C., by Commissioner Elwood Meat 
John C. Page was Commissioner from January | 
until his resignation in June 1943. Since that date As 
sistant Commissioner H. W. Bashore was Acting \°™ 
missioner until his appointment as Commussioner 
August 2, 1943. In the Denver office of the Bureau 
S. O. Harper is Chief Engineer; W. R. Young, forme 
Supervising Engineer of the Central Valley Project, © 
Assistant Chief Engineer; and J. L. Savage 8 \™ 
Designing Engineer. 
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For some form of readily transport- 


Shen in contact with the enemy. 


Steel Landing Mats for Airplane Runways 


By G. G. GrRevLicn, Assoc. M. Am. Soc. C.E. 


Consul 


servers in Europe during the-way places 


EPORTS from military ob- 
R 1939 indicated the necessity 
able surface covering, or decking, 
for airplane landing fields, which 
could be quickly installed even 


rhe War Department conferred 
with manufacturers and invited 
suggestions. Specific objectives 
were: 


|. To provide portable landing 


mats, permitting continuous opera- 


tion by pursuit, medium and heavy bombardment, re- 
connaissance, and transport planes. 

2. Mats sufficiently rigid to give reasonable load 
distribution and bridge small irregularities in the ground 
surface, yet flexible enough to conform to the general 
contour of the runway. 

3. Strength, continuity, and flexibility in the joints 
so as to distribute loads to adjoining pieces. 

!. The possibility of being laid at high speed, day 
r night, which necessitated adequate tolerances in con- 
nections between pieces while retaining high strength and 
simplicity of detail in the interlock. 

5. Convenience for hasty repairs even under enemy 
ittack—the interlocking must permit individual re- 
moval or replacement at will. 

}. No rough projections or corners to damage tires. 

7. Availability in huge quantities—that is, for mass 
production. 

Ss. A surface pattern to facilitate camouflage—this 
was stressed as of prime importance. 

9. Weight less than 7 Ib per sq ft and compact 
stacking or nesting to conserve vital cargo space. 

\0. Sufficient irregularity of surface to provide skid- 
prooiness for large plane tires, but with openings so 
small that ordinary vehicular and foot traffic, particu- 
larly the latter, would not be impeded. 


© Army Air For 


VUADALCANAL AIRFIELD—NatTives CARRY PLANK TO FINAL Post- 
TION Waite Marines Lay INTERLOCK UNITS 
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MERGENCY airfields in out-of- 


landing mats. The story of the develop- 
ment and use of these mats is an epic of 
American ingenuity and industry. One 
type of steel mat—and a most successful 
one—1s covered here. 
by the military authorities were many 
and difficult, but the perforated and 
ribbed construction that was developed 
filled every requirement. Mr. Greulich's 
paper was originally presented before 
the Pittsburgh Section of the Society. 


Encrneer, Spectatty Division, Generac Sates DepartMent, Street Corporation, Pirrssurcn, Pa 


1l. Sufficient thickness of com- 
ponent members to insure reason- 
able life under corrosive tropical 
conditions and to prevent local kink- 
ing or damage; yet sufficient thin- 
ness to permit straightening or 
reconditioning in the field. 


demand portable 


The objectives set 
ENGLAND'S EXPERIENCE HELPED 


It was indicated that the port- 
able landing mats might be divided 
into two general classes: (1) Light 
weight—for pursuit and observation 
planes, and (2) heavy weight—for 
bombardment ships. 

As background for our own study a careful analysis 
disclosed the English and French methods. The English 
were fortunate in having many suitable sites for run- 
ways, as their park-like estates had level areas where 
the turf had been built up and solidified by years of 
sheep and other grazing. Light planes were able to 
make many landings without damaging this turf even 
in wet weather. However, as the number of flights and 
sizes of planes increases, it was found desirable to em- 
ploy some means of protecting and stabilizing the sur- 
face to prevent rutting. 

These conditions led to the widespread use of a cover- 
ing of wire mesh similar to American fencing. The mesh 
was rolled out over the runway, the edges and ends of the 
rolls were fastened together, and the entire mat was 
stretched both sidewise and endwise. In the stretched 
position it was secured by stakes around the entire pe- 
riphery. 

As the weight of bombers increased, the wire mesh had 
to be reinforced by lacing */s-in. round bars at 8-in. 
spacing transversely through the wire mesh rolls. These 
bars had loops welded on their ends so that adjacent 
rolls could be attached to each other by means of 
lacer bars. The resultant surface had a continuous con- 
nection fashioned similar to belt fasteners. 
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AgRIAL View or Steet Mar LANDING Strip in Use By Our ARMED Forces 


Where soft spots developed, cocoa or rush mats and 
even planks were placed under the mesh. This mesh 
altered the appearance of the grass areas very little, so 
that the location of a runway did not become apparent 
until after it had been used for some time. Considerable 
quantities of this wire mesh landing mat, as improved 
by our Army Engineer Board, have been purchased and 
used in suitable locations by the Army Engineers. 

The French, having a major part of their level land 
under cultivation, required a more rigid mat and natur- 
ally developed the stiffer bar-grid type. They employed 
flat bars, set on edge and bent to a zigzag shape, welded 
to flat-bottom runner bars. The Army Engineer Board 
improved this so-called Chevron Grid by substituting 
tees for the bottom bars. However, flight tests dis- 
closed some undesirable characteristics, and this design 
was abandoned. 

Then the Army Engineer Board developed a grid 
consisting of flat bars placed on edge 4 in. on centers, 
with round bars crosswise at the same spacing and 
welded to the top of the flats. A few round bars are also 
welded on the bottom. The edges of the units are con- 
nected by split ring connectors. Large quantities of 
these bar grids have been used by the Army Engineers 
in many varying and suitable locations. 

In 1939, when the Carnegie-IIlinois Steel Corporation 
representatives were approached on this problem, the 
question of availability of steel was foremost. It was 
apparent that if the need for landing mats should de- 
velop, they would be required in enormous quantities. 
At that time the lowest manufacturing load was on the 
structural and continuous strip mills, so it appeared de- 
sirable, other things being equal, to develop designs 
suitable for fabrication from the output of those mills. 

It was also considered desirable to develop a general 
purpose mat-—that is, one that could be used over the 
widest range of soil conditions and by all types of planes. 
This reasoning later led to the use of a sheet surface 


plank so that the maximum sustaining capacity of the 
underlying soil could be utilized. 

First thoughts were directed toward a light-weight 
side-locking sheet-piling section. However, the light 
est weight that could be rolled, about 10.6 Ib. per sq it 
was far above the specified allowable weight. Next con 
sidered were ribbed tunnel liner sections stamped from 
heavy sheet metal. To connect and again detach suct 
sections around all four sides required rather complicated 
and slow devices so this idea was also abandoned. 

For a period of several months numerous designs were 
submitted by numerous other manufacturers, as well as 
by the Carnegie-Illinois Steel Corporation. Many «& 
vices met nearly all requirements except that of the inde 
pendent removal of an individual section. Virtually al 
the steel panel designs required disassembly of the entire 
mat up to the section to be removed, or else the removal 
or loosening of many loose bolts, nuts, pins, or compl 
cated clips and tight connectors. 

Finally the idea of a specially devised bayonet hook 
and slot interlock along the edges of a ribbed flat tunnel 
liner segment was conceived. This idea was ultimately 
developed into the long and relatively narrow ribbed 
pierced steel plank. 

By putting bayonet hooks along both edges of one 
plank with all bayonets pointing in the same direction 
and slots along both edges of alternate planks, it was 
possible to drop the bayonet hooks of the male plank 
into the slots of the adjacent female plank. Then mov 
ing the hooked plank longitudinally a short distance, less 
than 2 in., gave a positive interlock of great strength an¢ 
flexibility. This form of interlock permitted large toler: 
ances in the hooks and holes, which facilitated the rapi¢ 
laying and assembly of the mat even under most untaver 
able conditions. The bayonets were held from backing 
out of their slots by locking spring clips which were ™ 
serted, a few to a plank, in the slots behind the bayonets 
after they were in their advanced locked position. 
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To remove any plank, it was 
secessary only to withdraw the 
soring clips, slide the male plank 
pack a short distance to unhook 
‘he bayonet prongs, and then lift 
+ out, Enough clearance was left 
» the bayonet hooks so that the 
end of the male plank could be 
iifted up slightly and slid over the 
end of the next plank. When 
small group of the upper alter- 
nate hooked male planks were re- - 
moved, the lower slotted female 


lanks were, of course, free on the 


round and could be lifted out of 


sition or removed at will. Re- 
lacement was just as easy and 
n reverse order. 

The next development com- 
ined slots and bayonets on both edges of the same plank. 
(his eliminated the need of two kinds and required only 
ne type—the universal steel plank. This has many ad- 
yntages from a military standpoint. In using the uni- 


© U.S. Marine Corps 


1] movement of one plank for removal results in a com- 
lementary unhooking of the bayonets on both sides of 
the plank. In other words, moving a plank in one direc- 
tion has the same effect as if its adjacent plank were 
moved in the opposite direction. 

As a last refinement, it was felt that the steel plank did 
not need a solid surface—that sufficient bearing would be 
left if the metal were pierced with holes. While tests on 
swampy ground indicated that full bearing by a solid 

lank was required, such a site was deemed impractical 
or a field because of the difficulty of maintaining parking 
iprons, taxiways, and repair shops. 

Putting holes in the plank provided several desirable 
leatures. Rainfall would seep into the entire area in- 
stead of running down the ribs to points between the 
nds of the planks, thus forming soft spots at the very 
points where the planks lacked continuity, with the 
ikelihood of low pockets forming at those points. The 
pen holes also permitted the subgrade to dry out more 
rapidly. The depressed rimmed holes likewise provided 
umerous cups in the surface, reducing skidding of tires. 

Where necessary to fill low spots in the runway, it 
would also be possible to spread crushed stone or other 


BOMBERS IN FORMATION FLYING OvER LANDING STRIP 
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HENDERSON Fre_p F.Licut Srrip tN Use By FLYING ForTRESS 


material over the plank and then work it into the soil 
by shaking the plank up and down. Finally vegetation 
could grow through the holes, or the underlying soil 
would show through. Thus a most important natural 
camouflaging was automatically obtained. 

To be effective the holes had to be relatively large. 
In order not to weaken the plank they had to be flanged 
so that the bending strength of the flanges would equal 
that of the metal punched out. The depth of the flang- 
ing was also critical. It had to be deep enough for 
strength, yet not so deep as to entrap water under the 
ribbed portions of the plank. It was found that a flange 
not over half the depth of the rib would be satisfactory. 

Individual perforated and ribbed steel planks each 
cover an area 15 in wide by 10 ft long and weigh a little 
more than 5 lb per sq ft, or about 63.5 Ib per plank. 
These planks are one-piece stampings with integral inter- 
locking and fastening devices along both edges. 

For heavy bombardment ships the standard strip is 
about 5,000 ft long by 150 ft wide. Strips as short as 
1,500 ft and only 90 ft wide are used by pursuit ships. 
In emergencies even smaller strips have proved effective. 
In one interesting case in the tropics, two individual flight 
strips only 10 ft wide were laid, each for one bomber 
wheel; they were about 1,000 ft long. These strips 
enabled a Flying Fortress to get off the beach after a 
forced landing. 

The design has lent itself readily to mass production. 
Since Pearl Harbor twenty-nine manufacturing plants in 

widely separated areas have become 

“, engaged in its production. This mat 

: has also proved its practicability from 

the standpoints of compactness in 

bundling, as it requires minimum of 
shipping space. 

Some of the accompanying views 
show the manipulation and use of the 
mat by our armed forces under widely 
varying conditions of climate and 
terrain in all parts of the globe. It 
was on the spot and did its job when 
and where needed. 

Under the name USS Air-Dek, this 
steel mat has been patented by the 
Carnegie-I]linois Steel Corporation, but 
other companies have been licensed to 
manufactureit. In fact, the 28 licensed 
fabricators include 5 steel producers or 
their subsidiaries. This collaboration 
accounts for the prompt use and wide- 
spread success of this war material. 
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Ingenious Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


Marginal Drains Provided for Runways at a 
Naval Air Station 


By Wiiu1aM W. OLMSTEAD, Jun. Am. Soc. C.E. 
Lieutenant, CEC, U.S. Navy, Puicapecpnia, Pa. 


ONLY six months elapsed between ground breaking 

and completion of a certain naval air station in 
continental United States. So that rapid repair of 
damaged runways could be accomplished, the design 
provided a flexible runway. Because of the large 
amount of paved surface (70 acres) to be drained rapidly 
and because of the grades of those surfaces, a drainage 
system capable of handling large amounts of water very 
quickly was essential. It was also necessary to handle 
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Fic. 1. MARGINAL DRAIN FOR AIRFIELD RUNWAY 


the underdrainage of the runways thoroughly and 
expeditiously because of the impermeable soil condition 
and potential damage from freezing and thawing. 

Where the runways sloped in one direction for their 
entire width, a continuous concrete gutter 9 in. deep 
and 7 in. wide was installed along the lower edge. This 
gutter was constructed with a slotted removable pre- 
cast concrete cover and was also provided with laterals 
leading to a paralleling sewer (Fig. 1). If the turf be- 
yond this gutter sloped towards the runway, a blind 
French drain was provided running along the top of 
the parelleling sewer to intercept subsurface water before 
it penetrated beneath the runway. Where the turf on 
the high side of such a runway sloped toward the runway, 
a French drain with a perforated tile pipe at the bottom 
was used to catch the surface water from the adjoining 
turf and also to intercept subsurface water before it 
penetrated beneath the runway (Fig. 2). 

The tops of these French drains are 6 ft wide and 
composed of tar-coated 1'/, to 2-in. stone in order to 
give a permeable surface as well as to eliminate the risk 
of damage to airplanes, which might accidentally roll 
over the French drains, and to prevent individual stones 
from being uprooted and scattered by propeller wash. 
Where the runways are crowned, a gutter and drainage, 
such as shown in Fig. 1, were used. Subsurface drainage 
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of the runway beds themselves was provided by shalloy 
1-ft ditches in the subgrade. These ditches were filj. 
with the base material and pitched to the laterals froy 
the concrete gutters to the paralleling sewer. The wate, 
from these drains enters the laterals through the Oper 
joints of the vertical pieces from the gutter and throug) 
perforations in the vertical pieces. This design was oj 
inestimable value during the construction period 
providing quick drying out of the base of the runway; 
when they were subjected to rain before the surface wa: 
applied. Despite the presence of the drains, ever 
effort was made to secure a dense and impenetrabk 
runway surface to prohibit the entrance of water. 
In designing the piping of this drainage system , 
runoff of 100°) was used for the paved surface and 2 
for the turf areas. The water so collected was carried 
away from the field through two large and one small 
outfalls. The maximum time of concentration from tur 
to outfall is 22 min. The capacity of the system js 
based on an intensity of rainfall of 5.4 in. per hovr at 
the beginning of the drainage piping and 3 in. at th 
outfall. Reinforced concrete pipe was used in the lary 
lines, and both perforated and plain vitrified tile pip 
was used for the smaller lines. In addition to draining 
the runways themselves, it was necessary to provide a 
few catch basins in the low spots of the turf areas. 
All the equipment employed in construction of the 
airfield, except that used for fine grading, was worked on 
two 10-hour shifts—2 a.m. until 12 noon, and 2 pm 
until 12 midnight. As much of the fueling and servicing 
as possible was done during the two 2-hour periods x 
tween the shifts by a truck-mounted automatic-lubn- 
cation unit and fueling trucks. This mobile servicing 
saved a great deal ot time by keeping the equipment 
the site of its work at all times. The shift arrangement 
just outlined necessitated approximately 3 to 4 hours «i 
night work in each shift, which was very adequatel) 
accomplished under floodlights. The policy of having 
each shift do a portion of the night work was very sats 
factory to the personnel. Also, since the difference 
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etweer the efficiency of the night work and the day work 
-as negligible, the apparent weakness of the system in 
sting two hours of daylight was nullified. Further- 
aa re, under this two-shift arrangement the high-salaried 
supervisory personnel, working a normal daylight shift, 


1) ogressed. 
- ‘the fine grading and before the placing of the base 


material. There was some concern lest the extensive 
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rolling operations might affect the concrete gutters; 
however, this proved to have no basis. Before the 
French drains were installed on the high sides of the 
runways, paralleling temporary ditches were dug beyond 
them to keep surface water from the unseeded areas 
from washing in fine material. These ditches were 
maintained and used until there was a sufficient stand of 
grass to prevent this movement of fine material. 

The Air Station was designed by The Ballinger Com- 
pany, Architects and Engineers. Irwin and Leighton 
were general contractors. The writer was Resident 
Officer-in-Charge of the construction. 


Load Test of a Slab with All Bars Lapped 


By Homer M. Hap vey, Assoc. M. Am. Soc. C.E. 


REGIONAL STRUCTURAL ENGINEER, PorTLAND CEMENT ASSOCIATION, SEATTLE, WASH. 


0 investigate the effect of lap-splicing reinforcing 

bars, arrangements were made to form and test a 
gnall concrete slab with all bars spliced at mid-span. 
(he investigation was made in the testing laboratory 
{ the City of Seattle, Wash. 


Crack PATTERN ON Bottom OF SLAB EMPHASIZED BY OVERLOAD 


lhis slab, Fig. 1, was 15 in. wide, 4 in. deep, and 9 ft 
} in. in length. To avoid the inconclusive tension 
iailure that would inevitably have attended the use of 
in ordinary percentage of reinforcement, the slab was 
reinforced with five deformed bars '/2 in. square. These 
bars were in two pieces, which lapped 40-bar diameters— 
that is, 20 in.—at midspan, all laps being squarely oppo- 
site one another. The bars were given '/9-in. cover and 
were centered */, in. above the bottom, making an effec- 
tive depth of 3'/, in. and the steel percentage 2.56. 
‘xcept for two */s-in. round transverse spacer bars, no 
transverse steel of any kind was used. 

The laps were made by placing the companion bars 
1 as close contact as their lugs would permit and wiring 
“iem together at two points with the soft wire commonly 
sed in tying reinforcement in position. A standard 6 
y |2 cylinder, made of the coricrete used in the slab—1 
‘© 0 mix gave a 28-day compression strength of 4,390 Ib 
er sq in. The reason for making the test with a slab 


“ther than with a beam was to have a specimen subject 


large distortions and, in all respects, of as unfavorable 
ype as possible. 


The slab was tested on an 8-ft 0-in. span, subjected 
to two equal loads, 22 in. apart, symmetrically placed 
with respect to center line. It sustained a maximum 
total applied load of 9,410 Ib. The type of failure was 
not immediately apparent from the cracks that de- 
veloped in the sides of the slab, some of which suggested 
bond failure while others might well have resulted from 
tension failure in the steel. To emphasize the cracks 
the load was forced down upon the slab until it had 
taken a permanent deflection of 1*/s in. resulting in rather 
sharp angular bends at the load points. The slab was 
then removed from the machine and turned upside down, 
revealing the very interesting pattern of bottom cracks 
shown in the accompanying photograph. However, the 
issue was still in doubt inasmuch as the marginal longi- 
tudinal cracks seemed to indicate a bond failure, whereas 
the sharply defined transverse cracks coming opposite 
the ends of the lapped bars seemed clearly to indicate a 
tension failure. 

The stresses in the slab under maximum load were 
high. With the 2.56% steel, d effective 3'/, in., and n 
assumed to be 8, kd is 1.30 in., and jd is 2.82 in. The 
moment of external load and dead load is 180,000 
in-b, T= C = YO" — 63,830 Ib which, if all bars 
are assumed to be effective, gives a unit stress in the 
steel of 51,000 Ib per sq in. This is not the yield point 
of the reinforcement, which was of new billet stock, 
intermediate grade, having an average yield point of 
55,000 Ib per sq in. Should one bar slip, however, the 
unit stress in the remaining ones shoots up to 63,830 Ib 
per sq in. and a tension failure will follow. 

In an endeavor to determine positively what had oc- 
curred, the concrete of the slab bottom was chipped away 
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along the marginal and transverse cracks to expose the 
surfaces and ends of the reinforcing bars. The only notice- 
able feature to be observed was a slight gap, about '/ s in. 
wide, at the ends of the inner bars and nearly '/» in. wide 
at the ends of the marginal bars. It was judged that in 
all probability these gaps were created when the heavy 
permanent deflection was impressed upon the slab by 
crowding it down after maximum load had been attained. 
No other evidence of slippage could be definitely identi- 
fied by visual inspection. 

A very simple and positive test--forming a small 
globule of water with an eye dropper where the side of 
the reinforcement came in contact with the concrete 
was then used. If the slightest slippage had occurred 
and bond was broken, the water immediately sank into 
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along the outer bars, although the inner bars of t,. 
lapped pairs had not moved. With the three inner pair 
of bars no movement or slippage of any kind had occur, 

It was concluded that the primary cause of the fajjy, 
at the steel stress of approximately 51,000 Ib per go ;, 
was by bond-—-319 Ib per sq in.—in the outer bar of » 
pair on the north side of the slab. With the effecs, 
steel area reduced 20% by this failure, the stress jp the Our 
remaining bars immediately passed the yield point, | 
is significant that the three innermost pairs of bars. po. 
sessing the laterai confinement and embedment whia 
the outer bars lacked, did not fail in bond although ¢ 
steel was stressed to and beyond its yield point. [It js yy, 
so significant that the inner bars of the two outermoe 
pairs did not slip or fail in bond for the reason that , 


the minute gap at the side of the bar. Otherwise, it soon as the outer bars failed they were largely relieved of 
stayed ontop. Pronounced slippage was thus discovered _ stress. anc 
she 

t tha 
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Sectional Steel Buildings of Rigid-Frame Type ced 

By C. Haroip Louree, Assoc. M. Ao. Soc. C.E. placent 

Disrricr Manacer, Tue INGALts Iron Worxs Company, New Orveans, La. 


HE first sectional steel buildings were made especially 

for use in the oil fields, where the life of a building in 
one location is sometimes very short. A _ sectional 
building with side and end panels covered with corru- 
gated iron could be taken apart and moved to a new 
location and reerected in a very few hours’ time. In the 
past sectional steel buildings have been limited to truss- 
type construction. Trusses, by limiting the headroom, 
interfere with certain types of equipment, such as large 
presses and conveyors. However, buildings of the same 
over-all dimensions with rigid frames clear such equip- 
ment. Also the ribs present no obstruction to light. 

A sectional steel building must be easily erected and 
dismantled, preferably with bolted connections. The 
use of the conventional all-welded rigid frames would be 
impossible because such frames could not be readily dis- 
mantled. This difficulty is overcome by providing 
bolted connections in the frames (Fig. 1). All members 
of the bent are made of rolled wide-flange sections. Field 
splices are provided in the rafters on each side of the 
frame, at points of minimum bending moment. 

At the inner corner of the knee at the junction of the 
beam and column, where compression stresses are con- 
centrated, the flanged areas are reinforced with triangular 
plates, which distribute the compression stresses of the 
inner flange into the beam web while the compression in 
the bottom flange of the beam goes into the column web. 

Since fixed bases remain fixed only in theory and it is 


Bolted Field Connection — 


Fic. 1. Ric FRAME FOR SECTIONAL BUILDINGS 


impossible to be sure of foundation conditions for 
sectional building, the two-hinged arch design is best {or 
the frames. Base plates are first punched for ancho; advance 
bolts, then shop welded to the columns. Welds ay 
necessary only on the flanges of the columns, and any 
additional welding is wasted. 
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A SHeEtT-METAL SECTIONAL BUILDING WITH RIGID FRAMES 


Dowel 

Each frame was fabricated and shipped in three pieces nas S 
two column-and-knee sections and one center section ede 


with the ridge joint and knee joints shop welded. Thes han 10 
joints were made by cutting the beam on the required th 


lat in 
bevel, after which one piece was turned over and the tw analysis 


pieces were then butt welded together again. This was the prog 
done to cut down the amount of flame cutting and fitting a pre de 
that other joints required. Also, some metal was save¢ en 


The steel is quickly erected with an “A” fram 
mounted on a winch truck or by other simple equipment 
The column-and-knee sections of the frame were set 
place and held by the base-plate anchor bolts. The 
center section was then placed and secured with 16 bolts 
four in each beam flange at each splice. The splice 
plates were so welded in the shop that they provided work an 
convenient temporary support for the center secu" 
and allowed it to be lowered vertically into place. 

[This article has been abstracted from a paper by Mr 
Louree, which won an award in the most recent James 
F. Lincoln Arc Welding Foundation competition. | 
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che situation and may even aggravate it. 


OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


BOur Engineering Standards Must Be 


Reappraised 


Dear Sir: Me. Green's article on “The Slums in Engineering,” 
the July issue, is of much interest and should cause some con- 
een to those entrusted with educational programs. 

rhe war has created an immense interest in the technically 
-ained and has been instrumental in the development of a multi- 
. of training programs. The majority of these programs are of 
sandard far below that of the average educational institution 

| should find little to justify their existence, notwithstanding the 
7 + that their graduates are readily absorbed by industry. 

rhe elimination of these slums is the responsibility of the edu- 
vor and the profession alike. Educational standards cannot be 
la ed on a sliding scale adjusted to the economics of the day, nor 

wid the profession close its eyes to the situation and be com- 


nlacent about the outcome, 


The young men entering the profession are not responsible for 
‘he situation and should not be expected to provide the solution. 
heir ambition, perseverance, and determination will not remedy 
Their dissatisfaction 
vith life in the subprofessional ranks might result in a move to seek 
advancement by mere weight of pressure and not professional at- 
aunment 
We must take time to put our professional house in order, to re- 
appraise our educational standards and objectives, and to inquire 
the professional obligations of the engineer to his juniors and 
the public 


A. A. K. Boornu, M. Am. Soc. C.E. 


Spring Hill, Conn 


The Remedial Weir in Niagara River 


To rue Eprror: In his paper in the August issue Mr. Cline 
lescribed some of the hydraulic conditions of the Niagrara River 
from its source to Lake Ontario, which have a bearing upon the 

iilding and functioning of the remedial weir. As he pointed out, 
all the water used for power purposes on the American side, as well 
as the water used by the Queenston hydroelectric plant—the 
largest one on the Canadian side—is diverted from the Chippawa- 
ass Island Pool. Thus the maintenance of a specified minimum 
evel in the pool for a given river stage at 

ifalo is important from the standpoint 
| power development 

The Chippawa-Grass Island pool is 
about 7,000 ft wide, and though it is 
alled a “pool,” its average depth is less 
han 10 ft and its slope is greater than 
that in the channels above. From an 
analysis of conditions at the pool and 
the proposed weir, it was apparent that 
a pre-determination by computation of 
‘he exact rise in pool level resulting from 
4 particular weir design was not possible. 
| was, therefore, decided to fix the de- 
ign as the work progressed and as suc- 
‘ssive observations were made on the 
eflect of the construction 

To relate the water level rise at a 
omt in the pool to the construction 
a and, in so doing, to eliminate the 
af any changes in diversion 
“ Mi Tiver stage, Mr. Cline ingeni- 
usly developed some gage-relation 
‘ormulas that were found useful during 
‘ework. Equation 3 of his paper com- 
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pares water levels obtaining at any given gage with levels after a 
change in regimen takes place. 

It should be noted that the coefficient a is not strictly a dis- 
charge coefficient, as it has been designated by Mr. Cline. It is 
the multiplier of the gage height, a magnitude of length and not 
one of discharge. Similarly, the diversion cofficients 6 and c¢ are 
strictly ratios of length to discharge. This comment is made in 
order to point out the true significance of these factors. 

As a check on Mr. Cline’s method, the writer compared it with 
a graphical method of determining change in stage, applied to the 
Rankine diversion weir built in the Canadian channel of the Niagara 
River below the first cascade in 1938 to restore the water level in 
the forebay of the Rankine Hydroelectric Station, which had been 
lowered by increased diversions upstream. The graphical method 
consisted of establishing stage-discharge curves for the natural 
channel and the channel with the weir constructed. The changes 
in stage due to the weir construction obtained from these curves 
were in close agreement with results from gage relation formulas 
developed by Mr. Cline for this particular job. It should be noted, 
however, that the graphical method does not take account of the 
change in distribution in the channel due to the changes in diversion 
of any of the power plants and is, therefore, more approximate than 
Mr. Cline’s method. 

As a second check on the method, an independent study has been 
made of the equation for the change in gage height at Grass Island, 
based upon observations of hydraulic data for the months from 
May to November 1932, and in this study Gauss’s method of solving 
normal equations was used. The same working equation as given 
by Mr. Cline for the change in stage occurring at Grass Island was 
obtained 

Further, as a check on the discharge coefficient a in Eq. 3, given 
as 0.217 for Grass Island in Eq. 4, the writer derived this coefficient 
independently as follows: Shenehon in 1912 found that a change of 
1 ft. as Buffalo corresponded to 0.56 at Grass Island, and since this 
corresponds to 2.77 ft at Morrison Street gage, the coefficient @ for 

0.56 
Grass Island is approximately 977 = ().202. 

A model of Niagara Falls built by the Niagara Falls Power 
Company in 1923 and 1924 was used to test various remedial works 
in the Niagara River. One of the works tested was the proposed 
submerged weir in the Chippawa-Grass Island pool. While the 


model tests cannot be used to determine accurately the increase in 
level to be expected from the weir construction because of inaccu- 


Mopet or NIAGARA FALLS CONSTRUCTED BY THE NIAGARA FALLS 


PowER COMPANY 
Remedial Weir Shown Above Cascades 
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rate sounding data available at the time of the tests, they can be 
used to indicate general results. They showed that the flow over 
the American Falls was increased substantially, that the distribu- 
tion of the water over the crest of the Horseshoe was improved 
with more water passing over the edges, and that the pool level was 
increased 

The building of the remedial weir is the first step in the attempt 
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to improve the beauty of the Falls, though additional work may } 
done in the future for the development of power and ih, improve 
ment of the scenic spectacle. " 
E. B. StrROWGER 

Hydraulic Engineer, The N; 

Power Company 

Niagara Falls, N.Y. —_— 


Forum on Professional Relations 


CONDUCTED COLUMN OF HYPOTHETICAL QUESTIONS WITH ANSWERS BY Dr. MEAD 


For the past year Dr. Mead has been answering questions on engi- 
neering ethics in these columns. Currently he gives his views on 
Question No. 12, which was announced in the July issue. The 
question states that: “A young engineer is employed by a municipal- 
ity at a salary of $3,000 per year. Would the engineer be justified in 
doing private work during his spare time and in retaining the pay- 
ments for this work for his own use?” 


This question, like many ethical questions, does not give suffi- 
cient information to admit of a categorical reply. In many small 
municipalities the work of a city engineer is not sufficient to require 
the engineer's full time 

In the writer’s early experience, he was appointed as the first 
city engineer of Rockford, Ill, then a small city of about 25,000. 
Neither the city authorities nor the writer understood what was 
really required of a city engineer, and the writer was employed on a 
per diem basis with the understanding that outside of the require- 
ments of the city his time would be used as he found other work 
In the three years in which he served in this position the duties of 
the office became more apparent and, upon his resignation to go 
into other work, his successor was employed on a salary basis and 
was expected to put in all his time on municipal work. 

In general, the writer thinks that a fixed salary usually antici- 
pates the full time of the recipient but this is not universally true. 
From 1904 to 1932, the writer was employed as professor of hy- 
draulic and sanitary engineering at the University of Wisconsin. 
This employment was on a salary basis, but with the distinct 
understanding that the writer should continue his work as a con- 
sulting engineer. Indeed, this continuance in private practice 
was desired by the university authorities who wished to have some 
one in practice in contact with the engineering students; and 
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during the writer’s services at the university he had at time . 
many as thirty engineers employed in his private office 

In all such cases, a distinct understanding of the details of the 
contract should be established at the time employment js enters 
into. Under such circumstances there would be no question as: 
whether or not outside work is to be done by the city engineer, »: 
if it is done, whether the returns shall go to the city or to 4 


engineer. A great many troubles and disputes arise from a lack » the arm 
detailed understanding of botIf verbal and written contracts, a f this 1 
such trouble can be readily eliminated if attention is given to , structior 
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points likely to arise during the time a contract is in force. 


W. MEap, Past-President and 
Hon. M. Am. Soc. C.E. 
Madison, Wis. 


Other problems of professional relations will be treated by Dr 


Mead each month. Next in sequence for study and written ¢ and the 

cussion by members until October 5, with answers in the Novem ractical 

issue, will be the following: cal Se 

Question No. 14: An engineer in general practice was retained iene 


a client to prepare plans, estimates, and specifications, and to inst 
aud superintend the construction of certain works. In this capaci! 
engineer became the interpreter and arbiter of the contract and speci’ 
tions. The contractor who had taken the contract, realizing the exper 
ence and ability of the engineer in his specialty, desired to employ hin 
at the same time on another project of a similar nature which he hai 
in view. The engineer had ample time for both jobs. Should w 
have accepted or rejected the contractor's offer? 
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Exceedance or Recurrence Intervals 
in Analyzing Flood Discharge 


To THe Eprror: In connection with Mr. Powell's article on ‘A 
Simple Method of Estimating Flood Frequency,” in the February 
issue, and the discussion on it, my method of solving such problems 
has been mentioned. The question has been raised as to whether 
within my method of dealing with the flood discharges, the exceed- 
ance or recurrence intervals ought to be used as observed return 
periods 

This problem arises within any statistical theory and may be put 
in the following way: Shall we use m/n or (m — 1)/n as observed 
frequency of the m’th among n observations? 

In a contribution which appeared in the June issue of the Pro- 
CEEDINGS of the Society, I have shown that instead of either 
method the probability (m — A)/n of the most probable m’th 
value ought to be chosen for the observed frequency of the m’th 
observation. This leads to adjusted return periods n:(m — m + 
A) which may be called occurrence intervals. The correction A 
depends upon the theoretical distribution chosen for representing 
the observations 

For Fuller’s theory, this method prescribes the use of the recur- 
rence intervals. For all distributions which possess a mode, the 
occurrence intervals pass for increasing values of the variate 
from the exceedance intervals to the recurrence intervals. For 
the theory of largest values the occurrence intervals for increasing 
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numbers of observations and for large floods converge rapidly ‘o svorable 
ward the recurrence intervals. As the small floods are usually not 
very interesting, the general use of the recurrence interval 
legitimate for estimating flood frequencies interpreted as large 


values. 
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E. J. 
New York, N.Y. 
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Binding Old Concrete with New rege 
To Tue Eprror: In the August issue (page 391) Walter! npg 
Shaw, Assoc. M. Am. C.E., writes that some thirty years age he nwa 
discovered he ‘‘could get a perfect bond between new and old co ste pa 
crete by treating the old concrete with dilute HCI,” and expres romptly 
his surprise ‘‘to find that very few engineers and constructors ® The = 
general know about it.”’ P rchitects 
In 1907 I published a short article on “Bonding New Concrete this group 
Old,” by means of using muriatic acid diluted with water ’ ruction | 


My idea was used by A. C. Horn, who sold a material he same 
“Bonsit.”” Ransome also sold a similar material he called Raa 
somite.” Both were powdered muriatic acid crystals 
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SOCIETY AFFAIRS 


Official and Semi-Official 


THE IMMEDIATE preparation of a construction program for a 
neacetime economy is essential. This is true despite the fact that 


‘imes 
oe \merica is engaged in total war. Herein is outlined such a pro- 
s of the gram of action in preparation for construction directly follow- 
enters ng the war. This program proposes both private and public 
on as | instruction projects of unquestioned usefulness, and activities 
eer, ar *) be undertaken now in order to insure a sufficient volume of 
r to th instruction immediately after the release of manpower from 
lack of the armed services and war production activities, so that a share 
cts, an f this manpower may be quickly absorbed in peacetime con- 
m to al struction 
The American Society of Civil Engineers, over ninety years old, 
is composed of nineteen thousand members united in support of 
ent and the highest professional ethics and sound engineering practices. 
They serve in industry, in consulting practice, and in engineering 
epartments of federal, state, and local governments, with wide- 
oread geographical distribution. The Society now dedicates 
tself to the furtherance of the objectives here presented. It offers 
by D: the government and the people of the United States its facilities 
ten snd the accumulated knowledge of its members in working out the 
vem ractical procedures needed. It offers the cooperation of its 
xal Sections and of its members in interpreting this program to 
iblic and private agencies and in stimulating local activity and 
pene necific action consistent with the proposed program. 
baspe ur country is engaged in a war to preserve American ideals 
ace und liberties. Victory is our primary objective, regardless of its 
pec) Our wealth, our resources, and our citizens are now wholly 
exper mmitted to this righteous cause. True patriotism, however, 
wey ae ranscends wartime fervor—it also demands adequate planning 
whey r peace. Any less enlightened concept amounts to betrayal of 
ous 


those making the greatest personal sacrifices to win the war. 
Fortunately, leaders in government and industry and the pro- 
fessions are giving serious study to the problems which will face 
r people when the war is won, when war production ceases, and 
n our armed forces are demobilized. But study must go 
eyond wishful thinking; it must proceed to action now to insure 


to ivorable economic conditions then. 

Dot 

vals THe CONSTRUCTION INDUSTRY AVAILABLE 

largest In large measure the gigantic job of war construction is accom- 
plished. The volume is rapidly reducing, so much so that soon 

— s activity will be almost at a standstill. This means that 
hortly there will be available a large number of experienced en- 
gineers and architects whose services could be usefully employed 

a the preparation of detailed plans and specifications for useful 

stwar construction projects. Many of these men are above 
W" military age or incapable of combat duty. Their technical train- 

g and engineering experience are so valuable that it would be 
bes rminal to waste their talents on routine work or manual labor 
- a war production plants. No wiser use could be made of these 
4c ngineers and architects than in assigning them to make detailed 
ate plans and specifications for needed projects to be let to contract 
tors is romptly after cessation of hostilities. 

Rin construction industry consists not only of engineers and 
rete architects but also of contractors. By training and experience 
1 “ group is most competent to plan, supervise, and execute con- 
named ‘uchon projects with economy and dispatch, and to secure the 

Ras ‘mum return for the dollar invested. The contract system 
ng since has demonstrated its merit; it should be employed for 

- publi and private construction. The construction industry 

CE a Maison through which individuals, business, and the govern- 


nee agencies representing the public, on the one hand, and 
~anulacturers of machinery, producers of materials entering 


Postwar Construction 
Planning Now Will Safeguard National Economy in Critical Transition Period 


AvopTep BY THE Boarp or Drrection, AMerican Society or Civit Encineers, Jury 29, 1945 


into construction, and construction labor, on the other, cooperate 
to produce useful works. 


INDUSTRIAL CONSTRUCTION 


Industry, considered broadly, not only has performed a miracle 
of war production but also is exercising most enlightened leadership 
in planning to meet postwar problems. Through the Committee 
for Economic Development, and other similar organizations, the 
best minds in the fields of business, economics, and research are 
developing tangible plans for prompt conversion from war pro- 
duction to the making and marketing of peacetime products—thus 
to provide useful jobs for workers. Prompt conversion to peace- 
time production will satisfy the pent-up postwar demand for 
durable and consumer goods growing out of accumulated wartime 
scarcity and accumulated war-time personal savings. 

An essential part of this industrial activity is the alteration or 
construction of plant facilities to make for most efficient production 
units in the postwar period. Obviously, the preparation now of 
detailed plans and specifications for such construction will speed 
up greatly its execution immediately after the war and shorten 
the period required for conversion to peacetime production. 

War production has necessitated a very large expansion of plant 
facilities. Many new war plants may be suitable for conversion to 
peacetime production, while others of purely war utility may be 
ultimately dismantled. Many older facilities have become 
obsolete and will require radical modernization or replacement. 

Illustrative of new private industrial construction to be under- 
taken are: Plants for production of durable and consumer goods; 
deep freeze food storage plants and individual food lockers; stock 
yards and packing-house facilities; warehouses; grain elevators; 
mining structures; railroad terminals, freight and passenger 
depots, bridges, and tract improvements; oil pipe lines, pumping 
stations, and refineries; airports for civilian operations; public 
utility plants—electric power, gas, water, steam, etc.; and stores, 
hotels, and office buildings. 

HovsING 

Even before the war there had developed a large potential de- 
mand for private homes. To make matters worse the restrictions 
on civilian construction imposed during the war period have 
arrested also normal home building. This acute demand for new 
private housing can be expected to manifest itself in intense activ- 
ity as soon as wartime limitations are lifted. This is true not- 
withstanding the large volume of housing projects built recently 
for war workers. In general these are but “bare subsistence’’ 
dwellings—a large percentage are not properly located or attrac- 
tively designed for peacetime living. 

Home buying habits are thoroughly entrenched. There is 
great resistance to radical departure from customary styles of 
architecture and methods and materials of construction. While 
new designs, materials, and construction methods will attract 
interest in the postwar period, their wide acceptance will probably 
be gradual. Neither history nor probability justifies the ex- 
pectancy that people will wait for the ‘‘perfect house of tomorrow” 
or that such a house, if available, would be generally accepted at 
once. 

Every effort should be made by organizations of realtors, by 
chambers of commerce, by labor organizations, by financing 
organizations, and by all other business groups serving this par- 
ticular field to stimulate these potential home buyers to acquire 
their land and to complete their plans and specifications now so 
that they will be in position to contract for home construction 
immediately following cessation of hostilities. 
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Residence modernization and farm home and farm building 
construction will provide an additional stimulant to the postwar 
economy 

The general demand for better housing will express itself also 
in the construction of individual apartment buildings and two-to- 
four-family unit dwellings. It will encourage the construction of 
large housing developments, embodying park areas, playgrounds, 
central heating plants, and apartments in a general plan to afford 
to the occupants the maximum of beauty, light, air, recreation, 
and home atmosphere. These developments will spring up in 
hitherto undeveloped areas and in the congested, decadent areas 
of the larger cities. Probably, in large measure these will be 
financed privately. 

Industrial construction and private housing account for ap- 
proximately two-thirds of all construction activities, the remaining 
one-third being classified as public works 


Pusiic WorKS 


Present Planning Necessary. An annual program of useful 
public works construction is required in normal times to replace 
obsolete or worn-out facilities or to provide the new facilities 
demanded by advancing or changing American standards of living. 
These are just as essential as are the products of private industry. 
hey are frequently a prerequisite to maximum individual enjoy- 
ment of privately purchased products. The interdependence of 
the privately owned motor car and the publicly built highway 
illustrates this point 

During the war years, civilian construction has been necessarily 
curtailed Thus in the postwar period the accumulated demand 
will be aggravated by the normal yearly need for useful public 
construction 

It is true that a large num- 
ber of useful jobs can be 
made available in industrial 
production and distribution 
and in privately financed con- 
struction immediately follow- 


ing the war. Nevertheless, 
there is grave probability 
that the millions of war 


workers and demobilized serv- 
ice men cannot be absorbed 
in usual occupations at a 
sufficiently rapid rate to pre- 
vent serious unemployment. 
This country cannot afford 
to see again bread lines, 
public soup kitchens, and an 
army of war heroes peddling 
apples on the streets in a piti- 
ful attempt to eke out a 
livelihood. Such conditions 
generate social unrest and, 
if allowed to persist, may 
threaten the very form of government and the system of free 
enterprise for the preservation of which every sacrifice is now being 
made 

It is imperative that steps be taken now to insure against these 
Presumably those in the armed forces will not all be 
demobilized simultaneously. Instead, this process may take 
place over a period extending up to two or more years. Possibly 
the optimism of those who maintain that industry and private 
endeavor can absorb all those seeking new jobs in the postwar 
period may be realized; but there is too much at stake to warrant 
risking the future of America on these possibilities. 

A program of useful public works that may be constructed 
immediately after the war should be planned now to insure against 
the development of a critical unemployment situation. This is 
especially true since these works not only will provide employ- 
ment but are actually needed for the daily use of everyone. Unless 
preparation for such a program of useful construction is made now 
there may arise in the postwar period a demand for a made-work 
program primarily social in its objectives. Such a made-work 
undertaking would not add measurably to the wealth of the 
country. Conversely, it would pile on top of a gigantic war debt 
a tax burden which would involve enormous additional federal 
expenditures for the relief of needy citizens. 


G. DonaLp KENNEDY 


conditions. 
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A program of present planning for useful and economically souss 
public projects with prepared detailed drawings, sp< iBcatinn 
contract documents, and other preliminaries is essentig] Cas 
tracts can then be let so as to provide flexibility in the feeding 
construction projects into the nation’s economy as the facilities 
are needed or as such work is required to provide useful jobs 

Long-Range vs. Short-Range Planning. In planning for Postwar 
public works two basic views are held. 

One group is thinking primarily in terms of long range pro 
gramming designed to change ultimately the faces of the cities + 
America; to interlace the country with a tremendous system of 
superhighways; to develop great conservation projects for flog 
control, for reclamation of waste lands, and for the production y 
power; to revamp the terminal facilities and operations of the 
railroads; and to develop great airports and terminal facilities 
for air transport. 

To the extent that the projects are sound such thinking js myx 
commendable and should be encouraged as a continuing procedur 
Common sense dictates, however, that these broad and long-range 
concepts can be fully planned and realized only over periods 
perhaps from twenty-five to fifty years. It is inconceivable thy 
such long-range projects can be financed and brought to the og 
struction stage with sufficient promptness to meet immediay 
postwar needs - 

The other group of planners is visualizing primarily a shore 
range and, consequently, a more realistic approach. It is thinking 
of projects needed promptly and of the helpful part constructic. 
can play in the critical period immediately after the war 

The most casual survey will reveal that an enormous volume of 
practical and useful public work projects is needed now for daily 
use. These projects would already have been under way had no: 
war intervened. They are of a type which would fit into am 
long-range plans, but they have the great virtue of being neede 
now. Also, they may be financed on a basis which will not bank 
rupt the country and which will not make worse the financial prot 
lems that must be met in the postwar period resulting from 
enormous war expenditures. 

Many of these projects are of the self-liquidating type that cas 
be financed by revenue bonds to be retired by the beneficiaries on 
a ‘‘pay-as-you-use”’ basis. There exists a rapidly growing trend 
toward this method of financing public works. Other projects 
must be publicly financed but are of such immediate utility and 
necessity that they can be financed out of accumulated surpluses 
by bond issues or by local taxation. 

These useful projects would provide a huge total of nation-wide 
construction activity, readily financed and capable of being 
launched promptly, or as needed, to assist in providing adequat: 
employment during the reconversion or transition period following 
the war. A postwar public works program of this character has 
double virtue: 
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(1) The projects are needed now, are useful 1 
themselves, and will add to the national wealth; and (2) they 
afford a practicable means of generating useful jobs at the prope 
time. 

A word of caution is needed here. There are limits to th 
volume of employment that can be provided economically by the 3 Fe 
construction of public works. All other elements of the national thorough 
economy must bear their proper share of the load. Public cor ypes of | 
struction should be utilized, but not to a degree that would us gically 
balance that economy or would stifle private initiative tate higl 

Work of this character can be placed under contract prompty the highw 
after the war closes, provided the essential preliminary work » For ye 
started at once and completed before the end of hostilities This tor ve 
preliminary work includes: tax. Sim 
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1. Preparation of working plans, specifications, and contract 
documents; 
2. Selection of rights of way and other necessary rights, 
mination of their costs; and preparations for prompt acquisive 
3. Completion of legal and financial arrangements for imme heorme 
diate construction. usly dete 
° m the hig 
LocaL WoRKS th 
It may be helpful to analyze the variety of facilities which hat for t 
stitute the reservoir of useful public works heretofore — ' constr 
Many of them are self-liquidating in character. Others = and } 
quire financing by general taxation. Some are in an intermedia ‘ghways, 
zone, so far as methods of financing are concerned. "tical ne 
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\iquidating Projects. Most states have had laws for 


= years which permit the financing of certain types of public 
-oyerents on a revenue bond basis. These bonds are not a 
‘al public tax obligation but an obligation retirable out of the 
ings of the projects themselves, derived from payments made 
- she actual users. Thousands of economically justifiable proj- 


.. both large and small, have been financed in this manner and 
; ave dem onstrated their success. The procedures involved have 
’ the experimental stage. In this category are found, among 
Impounding reservoirs for water storage; water distribu- 
» systems; water purification plants; public swimming pools; 
sewerage systems; sewage disposal plants; drainage works; 
-rigation systems; levees and flood protection walls surrounding 
-ginage district areas; street improvements, which are not of 
seneral use and whose primary function is to give access to private 
-operties; toll bridges; express and limited-access highways and 
ichway tunnels; hospitals; public-owned urban rapid transit 
ec: off-street parking facilities; public markets; large housing 
-oiects; and dock facilities. 
The utility and economic soundness of self-liquidating projects 
videnced by the willingness of the users of these facilities to 
aderwrite their cost on a ‘‘pay-as-you-use” basis. The potential 
lume of such work is enormous. Thus far only the surface has 
» scratched. The normal demand for such improvements is 
w greatly accentuated by the restrictions on their construction 
which necessarily have been imposed during the war. 

Publicly Financed Projects. The curtailment of civilian 
struction during the war has resulted in an accumulation of 
ferred local projects of wide variety normally financed by the 
tes, cities, villages, counties, and other political subdivisions by 
eral taxation. Also, during the war period, many of these 
litical subdivisions have accumulated substantial surpluses of 
nds which can be made available for the construction of useful 


based 


shers 


nes 


Outstanding bond issues for public improvements have been 
aid off during the war period to such an extent that many of these 
«al political units may now incur additional bonded indebtedness 
for needed improvements without exceeding legal limitations. 
Some of these improvements are of such a character that although 
blicly financed they approximate the status of self-liquidating 
Included in the wide variety of useful local projects which prop- 
erly may be financed through general taxation and thus are prac- 
cable in the period immediately following the war are: Schools; 
arks and recreational facilities; libraries; buildings for housing 
local governmental agencies such as city halls, courthouses, and 
ils; flood-control projects of local significance; public health 
nters; state penitentiaries; state hospitals for the insane and 
feeble-minded; state homes for orphans, or the aged; buildings 
r state universities and other public institutions of higher learn- 
g, and public highway and urban street improvements. 
his vast reservoir of potential postwar construction projects, 
marily of local interest, is useful and needed. 
: Federally Aided Projects. Highways and major urban 
thoroughfares which are of general motor use are examples of 
ypes of public works in the cost of which the federal government 
gcally should participate. This principle of federal aid for 
tate highway development dates back almost to the inception of 
the highway movement. 
For years the federal government has levied an excise tax on 
tor vehicles and recently has collected also a federal gasoline 
x. Since both the government and the states are levying these 
mposts, It may be logically contended that highway and street 
eae of general motor use are in essence self-liquidating 
rojects 
_ During the war, military and commercial traffic has grown in 
“asity, maintenance of highway and street facilities has been of 
' normal standard, and public highways and streets have seri- 
wd deteriorated. Prior to the war an actual deficiency existed 
a highway system of the country due to inability to keep pace 
in highway requirements. It has been estimated 
s accumulated deficiency the sum of 3.6 billion dollars 
onstruction, reconstruction, or modernization would be re- 


rae Meanwhile new construction, replacement of worn out 
witical ag been deferred for two years, adding further to 
eeds 


Some obvious requirements therefore are: 
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(a) Modernization and reconstruction of state trunk highways 
and of arterial streets in cities and villages. 

(6) Express highways of the limited access type; off-street 
parking facilities; and belt lines and by-pass routes. These im- 
provements within and adjacent to the larger metropolitan centers 
are designed to facilitate the flow of traffic and to synchronize 
with and take full advantage of the rural highway system. 

(c) Construction of a relatively large mileage of interregional 
highways of national significance. 

(d) Major improvements on the county trunk or feeder high- 
ways now officially designated as the secondary highway system. 

The highway and street field presents one of the best oppor- 
tunities for pre-planning of projects for immediate construction 
following cessation of hostilities. Fortunately, the nation-wide 
planning surveys made heretofore by the Public Roads Adminis- 
tration and by the state highway departments provide the essen- 
tial data for sound planning. 

4. Financing Local Public Works. It is evident that local 
public works constitute a crucial element. At the moment there 
is no assurance that preparation of detailed plans and specifica- 
tions for specific projects will be consummated in time to insure 
that the needed volume of work can be let to contract promptly 
after the war. It is not enough to catalog or list these projects 
with approximate estimates of their costs and indications of how 
they may be financed. The real need is that means be provided 
for complete preparation now of actual plans and specifications and 
other preliminary work relating to rights of way and means of financ- 
ing, to the end that, with the return of peace, construction 
contracts may be awarded and the work promptly gotten under 
way. 

The projects are available, the technical talent for making the 
plans and specifications is available, but the vital need is for a 
means of financing the very essential preliminary work. Some 
states and localities already have demonstrated the necessary 
initiative and feasibility of financing such planning work through 
their own resources. 

To meet the requirements of an adequate postwar program, such 
an approach must be stimulated in every state and its local sub- 
divisions. In many states and localities where projects are avail- 
able and the technical talent for this planning progcam is obtain- 
able, a certain stagnation exists with respect to securing the 
necessary funds. This issue calls for the emergence in every locality 
of far-sighted leadership on the part of public officials and public- 
spirited citizens. 

Some state or local laws or other similar obstacles may now pre- 
vent or would cause serious delay to the immediate financing of 
necessary planning for local public works. Where this is the case 
it may become necessary for the Congress to authorize a revolving 
fund and a system of making loans, under proper safeguards, as a 
means of getting such work under way. To this end, it is recom- 
mended that the Congress make available a substantial appropri- 
ation for assistance to public agencies in preparing detailed plans 
and specifications for useful construction projects. Obviously, 
no funds should be allocated for advance plans for any project until 
it has been reviewed by a proper agency of the federal government 
and an adequate showing has been made: (1) That the project is 
actually needed and would be useful; and (2) that it is economically 
sound. 

Upon such a showing, the federal government might well ad- 
vance a sum sufficient to cover the total cost of plans and specifi- 
cations, with the provision that if and when the project is financed 
and proceeds to construction the amount advanced for plans, 
specifications, and contract documents would be returned. 


FEDERAL PuBLIC WorRKS 


Thus far nothing has been said about the present planning of 
federal public works for construction in the postwar period. In 
part such planning is already under way, and all agencies engaging 
in various forms of construction for the federal government are 
surveying projects which profi-ably could be undertaken. It is 
recommended that appropriations be made now so that these 
departments may proceed promptly in preparing detailed plans 
and specifications. The following criteria should apply in all cases: 

1. The project shall have practical utility and be economically 
sound ; 

2. It shall be of such character as not to compete with facilities 
provided through private enterprise 
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COOPERATION ESSENTIAL 


The American Society of Civil Engineers submits this program 
for the purpose of stimulating clear and practical thinking and 
constructive action on postwar construction. To this end the 
energetic cooperation of professional, civic, business, and labor 
organizations and of the executive and legislative branches of 
federal, state and local governments is needed and solicited. A 
definite program is necessary to absorb manpower released from 
the Armed Services and from war production. Preliminary 
studies, preparation of plans and specifications, arrangements for 
financing, and acquisition of real estate must be completed before 
construction can be begun. To preserve economic freedom—the 


V OL. 13, N 0 


freedom of enterprise, characteristic of the Américan way of lif 
the preliminary work must be done now. It will be too late 
wait until the war is over. 


Prepared and submitted by the 
Committee on Postwar Construction of 
American Society of Civil Engineer; 

J. ACKERMAN 

Dean G. EpwWarps 

Freperick H. Fow.er 
Gustav J. REQUARDT 

FRANK T. SHEETS 

G. DonaLp KENNEDY, Chairman 


Meeting of Board of Direction—Secretary’s Abstract, J uly 28-30, 1943 


Tue Boarp of Direction met at the Biltmore Hotel, Los Angeles, 
Calif., on Wednesday, Thursday, and Friday, July 28, 29, and 30, 
1943, with President Ezra B. Whitman in the chair, and Secretary 
Seabury and the following members of the Board in attendance: 
Past-Presidents Fowler and Black; Vice-Presidents Spofford and 
Stanton; and Directors Bakenhus, Breed, Carey, Cunningham, 
Dickinson, Edwards, Goodrich, Howard, Massey, Rawn, Re- 
quardt, Scobey, and Wiley. Regrets were received from those who 
by reason of business were unable to attend. There were five 
sessions in all, one on Wednesday afternoon and two each on Thurs- 
day and Friday 


Minutes Approved as Written 


The minutes of the meeting of the Executive Committee held on 
April 5, 1943, and of the Board meeting held on April 6 and 7, 
1943, were approved as written. 


Renegotiation of Contracts 


Following the report of the so-called Washington Committee, it 
was requested to secure from the government the application of a 
more uniform basis of renegotiation of the contracts held by engi- 
neers and architects for the professional services they have ren- 
dered in the war effort 


Dues of Service Men 


The Board, in continuance of its previously adopted policy, ap- 
proved the cancellation of 1943 dues of 540 non-commissioned 
members of the Society in the Armed Services and of those holding 
commissions for which the base pay in the United States is $2,400 


or less 


Joint Conference Committee 


The suggestion of the Joint Conference Committee that its mem- 
bership be increased by adding the latest living president of each 
of the five collaborating societies was approved. 


Government Consulting Fees 


The Board directed that the President address to the Secretaries 
of War and Navy strong protests against the present provisions 
that compensation for consulting engineering services be limited 
so as ‘“‘not to exceed $25 per diem.” 


Amended Model Registration Law 


Consideration was given to “A Model Law for the Registration 
of Professional Engineers and Land Surveyors and Providing for 
the Certification of Engineers-in-Training,’’ as amended by a con- 
ference of representatives of ten national engineering societies 
on May 24, 1943, called at the instance of the Society’s Committee 
on Registration of Engineers. Special attention was given to the 
newly proposed provisions for the grade of ‘‘ Engineer-in-Training”’ 
available to young engineers. The Board gave ‘“‘approval and en- 
dorsement”’ to this amended document. (See July issue, page 338 
for text of these provisions; and apply to the Secretary for copy of 
the law as thus amended and awaiting endorsement by other engi- 
neering societies 


Alfred Noble Prize 


Provision was made for the award of the Alfred Noble Prize for 
1943, 1944, and 1945 


Amendment to By-Laws—‘‘Article VIII. Technical Divisions 


The Board gave approval to an amendment of the By-Lay 
changing the method of operating and administering Technical | 
visions. The changes were suggested by the Committee on Tech 
cal Procedure, consisting of the chairman of the twelve Te bn 
Divisions and the five Board members on the Committee on Divi 
sion Activities. Wording of the entire amended Article is given 
a separate item in this issue. 


By-Laws Revised re ‘‘ Student Chapters” 


After due notice as regularly required, and upon recommen 
tion by its Committee on Student Chapters, the Board amend 
the By-Laws, “‘Article V. Student Chapters,” as to Sections 4 
6. Text of revised sections is given in a separate item in Socie 
Affairs. 


Meeting Recommendations for 1944 


The Board constituted the four Vice-Presidents a committee ' 
report to the Board at its October meeting on recommendations 2 
to 1944 meeting place. 


Washington Report 


Confidentially, the Society's representative in Washington, D ( 
Hal H. Hale, reported to the Board on many matters relating 
prospective federal legislation and departmental policies as the 
may affect civil engineers. 


Collective Bargaining for Engineers 


The Board gave extended consideration to the report by H._ ! 
Peckworth, Assistant to the Secretary, concerning the effort of ¢! 
professional engineers to obtain recognition as a collective bar 
gaining agency separately from a union of sub-professional 
ployees at the Sunflower Ordnance Plant. (See page 337 of | 
July issue and page 394 of the August issue.) On another page 
appears a summary of the Board's attitude toward this vital qu 
tion. 


Postwar Work 


th 


With only minor changes, the Board adopted the report of 
newly appointed Committee on Postwar Construction, outlining 
the practicabilities of postwar construction in alleviating uner 
ployment, and stressing the need for the present planning of « 
nomically sound, needed, and useful public works. (See leading 
item in Society Affairs, this issue, for full report.) , 

A supplementary report outlined procedures whereby an 2 
quate program may be made operative. This the Board adoptec 
making available to the Committee a suitable appropriation 


New Manual on Collective Bargaining 
The En 


Peck 


Approval was given to the issuing of a new manual on" 
gineer and Collective Bargaining,” as formulated by Mr 
worth. The necessary appropriation was made for printing © 
distribution in limited quantity to Society officers and Local 5 
tions, also to interested members. 


Other Committees 
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Reports of progress or of information for the Board weret 
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r of other matters pertaining to Society administration, 
| matters, and other items were considered, with ap- 
iction in each case. 
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mmpletion of its agenda late Friday afternoon, July 30, 


Rent | adjourned to meet with the Georgia Section of the 
cciety during the week beginning October 10, at the Atlanta 


iltmore, Atlanta, Ga. 


Board Action on Collective 
Bargaining 


\ pasic question affecting all engineers has arisen in connection 
ith a controversy over the appropriate unit for bargaining pur- 
—_ among engineering employees at the Sunflower Ordnance 
Works at Eudora, Kans., as previously mentioned in the July and 
\ugust numbers The important principle involved is whether pro- 

-onal engineers can be represented in labor matters by a group 
‘heir own, or whether they must be included in a sub-professional 
croup which might then dominate the whole activity. This entire 
vestion was considered in detail and at length by the Board at its 

ent meeting in Los Angeles. A few of the Board’s opinions may 

entioned briefly 

No opposition to unions per se was expressed. The Board, how- 
ver, did find objection in the possibility that professional engi- 

ers might be forced to join with sub-professional groups of em- 

wees, wherein they would be outnumbered perhaps three or four 
ne. The unfairness of such a condition and its possibilities for 
niury to the profession were deemed to be obvious. 

In addition, the Board studied a definition of the term, ‘‘pro- 

sional engineer,”’ such as might be considered satisfactory by 
he War Labor Board. The purpose of such definition would be 

identify a minority group of engineers, technically trained and 
rofessionally minded, and differentiating it from technicians and 
ther workers in the same engineering field. The outcome of this 
wrticular consideration was to refer the subject to the Society's 
Committee on Employment Conditions. 

Finally, the Board came to a firm understanding that vigorous 
forts are to be made to explore the various federal enactments 
ind to secure the practical formation of groups comprising profes- 
ional engineers exclusively. The purpose of such groups would be 
to bargain collectively, separately from any bodies of sub-profes- 

mal employees that may be formed. The Board further imple- 
mented its action by making an appropriation to carry the project 
forward 


Society Invited to Georgia Section 
Meeting in October 


since there will be no Fall Meeting of the Society this year, the 
Georgia Section is offering its facilities with characteristic Southern 
ospitality. It invites all members wherever they live to attend 
ts Fall Meeting in Atlanta next month. The dates will be October 
»and 14, and the Atlanta Biltmore Hotel has been selected as 
eadquarters of the meeting. Although this is to be a meeting of 
the Georgia Section, it will have some of the features of a regular 
ciety gathering. That is, the Board of Direction will be present 
‘or its usual October meeting, and there will be a Local Sections 
\onlerence. The technical program, however, and whatever social 
‘ures may be arranged are under sponsorship of the Atlauta 
embers 

\ very cordial welcome and enjoyable visit await all those who 
in possibly arrange to attend the meeting in Atlanta. Though no 
“orate plans are being made because of the current war condi- 

ms, the members of the Georgia Section promise to make every 
Visit worthwhile 

ru of the program are not available as we go to press 
, but a complete outline of events has been promised 


1] 
de tails 


vith this Issue 


Civit ENGINEERING for September 1943 


+453 


for the October number. However, the following schedule will be 
generally adhered to in planning details of arrangements: 


Sunday, October 10—Meetings of Committees of Board of Direction 
Monday, October 11-— Meeting of Board of Direction 
Tuesday, October 12—-Local Sections Conference 


Meeting of Board of Direction 
Wednesday, October 13—Registration and Opening Session of Georgia Sec 
tion Meeting 
Technical Meeting of Georgia Section 
Dinner and Entertainment 
October 14--Technical Meeting in Morning 
Inspection Trip in Afternoon 


Thursday 


Though not mentioned in the foregoing general outline, several 
enjoyable events are being planned for the ladies, including a trip 
to Atlanta's far-famed Cyclorama. 

The Georgia Section particularly urges members of neighboring 
Local Sections to come to Atlanta in October. It hopes they may 
avail themselves of the opportunity to enjoy a good technical pro- 
gram, and to meet and become acquainted with all the Society 
officers and Directors who will be present. 


John Watson Alvord, Honorary 
Member, Dies 


Wir the death of John Watson Alvord, retired Chicago con 
sultant and Honorary Member, the Society loses another of its 
distinguished members. Mr. Alvord died at his summer home at 
Douglas, Mich., on July 31, at the age of 82. For more than thirty 
years he headed the engineering firm of Alvord, Burdick and How 
son. 

Born in Boston, Mass., on January 25, 1861, he was brought up 
and educated in Washington, D.C. At the age of 17 he entered 
the employ of the Denver Pacific Railway and worked as a passen- 
ger-train brakeman, running out of Cheyenne when it was a Wild 
West mining town. In 1879 he went to Chicago, where he served 
as assistant engineer in charge 
of construction on the Hyde 
Park and Lake View water 
works systems, from 1880 to 
1884; city engineer of Lake 
View (now a part of Chicago), 
1884 to 1888; and town engi- 
neer for Cicero, Ill. In 1889 
he became chief engineer of 
surveys for the 
Columbian Exposition at 
Chicago, and for the ensuing 
four years headed a large engi- 
neering organization § that 
coordinated the extensive 
building operations connected 
with that undertaking. 

In 1894 Mr. Alvord entered 
private practice as a con- 
sulting engineer with head- 
quarters in Chicago, and, in 
cvoperation with his part- 
ners, served about 300 municipalities in various parts of the 
country on problems of public water supply and sewerage. He 
was particularly concerned with the finances of water supply and 
the valuation of water-works properties and was frequently em- 
ployed as a member of appraisal boards in matters of valuation. 
From 1918 until shortly before his death he was a member of the 
State (Illinois) Board of Natural Resources and Conservation. 

During the first World War Mr. Alvord was supervising engineer 
at Camp Grant, IIl., and from 1917 to 1919 he was also chief engi- 
neer of the U.S. Housing Corporation. 

A member of numerous engineering and scientific societies, in 
1916 he founded and endowed the Washington Award (in honor of 
George Washington, one of the earliest engineers). This award is 
conferred each year on some engineer for preeminent services in 
promoting public welfare. Mr. Alvord was elected a member of 
the Society in 1893, and Honorary Member in 1935. He also 
served as Director of the Society in 1917 and 1918 and, again, for 
the term, 1919 to 1921. 


Joun WATSON ALVORD 
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Wartime Convention in Los Angeles 


Program Attuned to National Emergency Serves Large and Successful Meeting, July 27-31 


WHATEVER misgivings were raised by the thought of trying to 
hold a Society Convention in the summer of 1943 were dispelled 
by the successful and enthusiastic outcome of the sessions at Los 
Angeles. Admittedly, the handicaps were great and no one could 
predict in advance whether the result would be satisfactory or re- 
grettable Fortunately, the meeting outdid all expectations 
and was a pleasant surprise to even the most optimistic proponents. 


SCHEDULE IN OUTLINE 


As planned, the meeting started on Tuesday, July 27, with an 
all-day gathering of Local Section representatives. On Wednesday 
morning, the Convention session was held, while the remaining two 
and one-half days were devoted exclusively to meetings of the 
Technical Divisions. Finally, on Saturday, a series of inspection 
trips was scheduled. Committee and Board meetings were also 
held during the same period, commencing Tuesday. The Biltmore 
Hotel, as headquarters, accommodated practically all the events 

The first pleasant surprise was in the attendance. It was realized 
that this would be largely local in character because of wartime 
travel regulations. With this handicap, it was hardly to be expected 
that some 725 persons would surmount the difficulties of attend- 
ance. Similarly wide interest was also shown in all events both 
technical and social 


Srart Is AuSPICIOUS 


Formalities were entirely confined to the Wednesday morning 
session, which was opened by Julian Hinds, president of the Los 
Angeles Section. The spirit of the meeting was emphasized by brief 
ceremonies conducted by a color guard of one of the local engineer- 
ing regiments. This included calls by the Bugle Corps, presenta- 
tion of the colors, prayer by the Chaplain, and singing of ‘‘The Star 
Spangled Banner,”’ all conducted with military precision 

After the troops had retired, the chairman introduced Mayor 
Bowron, who welcomed the Convention to Los Angeles. President 
Whitman responded briefly, after which he complied with the Con- 
stitutional provision requiring that he give an Annual Address. 
In this he reviewed the wartime activities and progress of the So- 


ciety. The other main address of this general meeting was delivers 
by Maj. Gen. Eugene Reybold, M. Am. Soc. C.E., Chief of Ene 
neers. The latter’s talk was also in the nature of a review, paths 
the various activities of the Army Engineers at home and abroad 
The President's Address will appear in full in the forthcoming jg 
TRANSACTIONS, while General Reybold’s is given in somenhg 
condensed form as the leading article of this issve (page 401) 

Immediately following these ceremonies, a large luncheon was 
held in an adjoining room. This was the first opportunity ¢, 
social contacts and was much enjoyed by both men and womey 
At the conclusion, a brief informal program, consisting of ip 
promptu talks on the general subject of postwar planning, was ore 
sented by three members. Those participating were Past-Prg 
dents F. H. Fowler and E. B. Black, and Samuel B. Morris, preg 
dent of the American Water Works Association. 


MEETINGS AND DINNERS INTERSPERSED 


Technical Divisions monopolized the afternoon session as ye 
as the following two days of Thursday and Friday. No attem 
will be made here to detail these meetings. Suffice it to say thy 
the sessions were helpful in the extreme and were enthusiasticalh 
received. All were keyed to the national interest in the war efor 
It is hoped that many of the papers presented will appear later 
PROCEEDINGS or CiviL ENGINEERING. 

Interspersed with this fine technical program, a number of 
formal social gatherings were enjoyed. On Wednesday evening the 
traditional dinner and dance took place. After a fine dinner, ther 
were brief introductions of Society and Local Section officials a 
guests. The main feature was an address by Leo Carillo, note 
personage not only in the movie industry but in his native Souther 
California. Mr. Carillo gave a most interesting account of th 
historic Spanish background of the vicinity. Incidentally, & 
mentioned his own indebtedness to the engineering professic 
with which he made his early start in heavy construction work 

The following day, Thursday, a special luncheon had bes 
scheduled, which proved to be the most popular in point of attend 
ance during the Convention. It was arranged by cooperation of the 


Loca. Sections CONFERENCE Group at Los ANGELES 
CONVENTION 


Sitting (Left to Right): C. T. Leeds, of Los Angeles; E. H. Col- 
lins, of Spokane; L. F. Raeder, of Boulder, Calif.; E. M. Knapik, of 
San Francisco; L. O. Fiscel, of Florence, Ariz.; and S. W. Holcomb, 
of Corvallis, Ore. Standing (Left to Right): R.R. Rowe, of Sac- 
ramento; A. F. Barnard, of Los Angeles; T. R. Dames, of Los 


Angeles; O. C. Reedy, U.S. Navy; Lothrop Crosby, of Tacoma 
M. E. Salsbury, of Los Angeles; F. H. Rhodes, U.S. Army; Fraak 
lin Thomas, of Pasadena; Sydney Wilmot, of New York uly 
C. E. Mockmore, of Corvallis, Ore.; M. T. Wilson, of Salt Lake 
City; and W. C. Brown, of San Diego 
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LaRGE GROUP OF MEMBERS AND GUESTS 
SATURDAY, 


Society and the Associated Genera Contractors, especially to 

ear General Reybold. Both President Coblentz and Managing 
Director Foreman, of the Associated General Contractors, were in 
attendance. The largest ballroom of the hotel was required. In 
efect, General Reybold’s address was an eloquent appeal to engi- 
neers and contractors to assist the Army in the expansion of its con- 
struction battalions for large-scale operations, including important 
roiects overseas. As in the case of his previous day’s address, this 
appeal was received with understanding and enthusiasm. 


Lapres ALSO ENTERTAINED 


The ladies were not invited to this luncheon. Instead, they had 
their own luncheon at the nearby University Club, followed by an 
nteresting program featuring Lloyd C. Douglas, author of the cur- 
rently popular, The Robe, which was given to visiting ladies as fav- 

That same evening the ladies enjoyed a performance of the 
stage success, Claudia 

Another popular event for men only was scheduled for Thursday 
evening. This likewise was at the University Club in the room 
generally used for Los Angeles Section meetings. Again a fine 
meal was enjoyed. Later there was a program of entertainment 
vith music, a sleight-of-hand artist, ably assisted by a number of 

gnified Society members, and a witty speech by Right-of-Way 
Engineer Balfour, of the State Highway Department. 

Informal entertainment was also provided for the last day of the 
echnical meetings. On Friday the ladies enjoyed a luncheon and 
fashion show at one of the large department stores, while the men 


s lunched together at the headquarters hotel. This luncheon was in 


the nature of a farewell get-together. 

With the sessions of the Technical Divisions on Friday after- 
noon, the technical part of the meeting was completed. On the 
Saturday morning following, a number of inspection trips were 
available. These were arranged so as not to interfere with the 
meetings themselves, which were considered the prime objec- 
te of the Convention. Arrangements for the trips included 
pportunities for visiting the tremendous new steel mill at Fontana, 
Calif ; the 100-mgd softening plant of the Metropolitan 
Water District at La Verne, Calif.; and a shipyard in the city’s 
tarbor district. Unfortunately, many of the out-of-town visitors 
tad to leave prior to these interesting trips. An account of the 
post-convention tour by Society officers starting Friday evening 
$ given in another item. 

Incident to the Los Angeles Meeting, but unofficial, was a most 
*ajoyable dinner given on Tuesday evening by members and officers 
i the Local Section to Board members and their wives. This was 
held in the picturesque surroundings of the Spanish Quarter at Casa 
4 Golondrina. Cordiality and informality were the order of the 

ening. This happy mood was heightened by the atmosphere of 
Spanish music, dances, and entertainment. 

‘ontemporaneous with the technical sessions, the Board of Di- 
‘ection held its meetings. There were five separate sessions of each 
~~. if anything, the Board meetings were the longer. In addition, 
rv Board committees met as they could sandwich in the necessary 
me, starting Tuesday noon; and numerous breakfast and lunch- 


VISITS THE FONTANA STERL PLANT ON 
Jury 31 


eon sessions also had to be arranged. All in all, it was a busy and 
fruitful session of the Board, as indicated in more detail in items 
elsewhere in this issue, 


Loca. Sections CONVENE 


As a concrete part of the Convention, a full-day Local Sections 
conference was held on Tuesday, July 27. Under the chairmanship 
of Capt. Fred H. Rhodes, of the Society’s Committee on Local Sec- 
tions, representatives from 10 Western Sections gathered for mutual 
discussion and helpful exchange of experiences. A number of these 
attending are shown in an accompanying photograph. On the 
agenda were the following topics: 


Employer-Employee Relationships 

Engineers’ Part in Postwar Planning 

Encouragement of Participation in Local Section Activities and 
Collection of Local Section Dues 

Effect of War on Local Section and Student Chapter Activities 

Junior Forums—Their Programs and Relationship to Local Sec- 
tions 

Engineer's Part in Public Life 


In addition, both the President and the Secretary of the Society 
gave brief talks. From time to time during the day this meeting 
was the magnet for a number of Board and local members who en- 
joyed the thoughtful discussions. 


NoTABLE WARTIME DIFFERENCES 


Summing up the Los Angeles Convention, it may be said that it 
maintained the high standard of Society meetings. Though it re- 
sembled the ordinary meeting in many ways, it also had its points 
of difference. Analysis of the attendance emphasizes a change of 
meeting habits that had been anticipated—that is, the group, al- 
though unusually large, was mostly local, and the number attend- 
ing from any distance, barring Board members, was almost negli- 
gible. Furthermore, the absence of Student Chapter and other 
young members was marked. Another difference was in the social 
events, which were entirely informal—an innovation which ap- 
pealed particularly to those coming from a distance. Again, it was 
a surprise to find that accommodations were insufficient for the 
demand. This applied not only to many of the Technical Divisions, 
where the hotel rooms were so crowded that dozens sat outside the 
doors, but also to the social events, for which in almost all cases war- 
time provisions were completely exhausted. Many found to their 
sorrow that failure to make reservations meant eventual failure to 
secure tickets at the last moment. 

Still another innovation was in postponing the inspection trips 
until the technical sessions were completed. Perhaps this did react 
to the detriment of the trips, but it certainly provided the proper 
incentive to the meetings, which were active and enthusiastic to 
the very end. A number of Division meetings had to exchange 
quarters to secure larger accommodations. And finally, the Los 
Angeles Convention was unique in that every one of the 12 Techni- 
cal Divisions held sessions. This is a record, but its significance is 
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in the vision of the Division officers and in the fact that their ideals 
were justified by the results 

Local arrangements were capably handled by the committee 
under A. L. Gram, general chairman. Assisting him and President 
Hinds were the following heads of subcommittees: Wallace L 
Chadwick, Trent R. Dames, William A. Dunning, Ernest E. East, 
Sterling S. Green, Mrs. Sterling S. Green, William W. Hurlbut, 
Roy L. Anderson, Charles T. Leeds, John F. Skinner, and L. J. 
Alexander. Theirs should be the satisfaction of a splendid job, 
fully appreciated by a large and enthusiastic attendance. 


By-Laws Amended as to Article VIII, 
Re Technical Divisions 


By unanimous action of the Board at its Los Angeles Meeting, 
provisions in the By-Laws for operating and administering Technical 
Divisions rather than ‘Technical and Functional Divisions” as previ- 
ously designated (see pages 47 and 48 of current Yearbook) were 
entirely changed. Since each of the paragraphs is amended or re- 
numbered, it is necessary to quote the entire amended Article VIII, as 
follows: 


Articie VIII. Divisions 


1. A Technical Division of the American Society of Civil Engi- 
neers may, by the action of the Board of Direction, be organized for 
the consideration of any engineering or scientific subject, provided 
that not less than 50 Corporate Members of the Society unite in 
making written request for such an organization, defining its scope. 
Such a Division shall be designated as . . . Division of the American 
Society of Civil Engineers. (The blank shall be filled by the title 
of the subject specialized. ) 

The organization of a Division shall become effective upon ap- 
proval by the Board of Direction of the request for organization of 
such Division 

2. The objective of each Division shall be to advance the science 
and art of engineering in that special field or branch indicated by 
the name of the Division 

3. Members of the Society, in any grade, may become members 
of a Division or Divisions, by enrollment, and shall not be subject 
to payment of any dues other than the regular dues of the Society 

{. Under the administrative authority of the Board of Direc- 
tion, charge of the affairs of each Division shall be vested in an 
Executive Committee of five Division members who are Corporate 
Members of the Society, each to hold office for five years, with one 
member retiring annually at the close of the Annual Meeting in 
January, at which time the newly appointed member shall take 
office. When a new Division is authorized, the Board of Direction 
shall appoint the first Executive Committee, including its Chair- 
man, and fix the term of office of each member of the Executive 
Committee 

Not later than October 1 of each year, each Executive Committee 
shall forward to the Board of Direction the names of not less than 
3 nominees, in order of preference, from which the Board shall 
appoint one as the new member of the Executive Committee. No 
member of the Executive Committee who has served more than 
one year shall be appointed so as to succeed himself immediately. 
Should a vacancy occur in the Executive Committee prior to the 
expiration of the term of any member, the vacancy shall be filled 
for the unexpired term by the Board of Direction in the manner 
prescribed for the appointment of anew member. Meetings of the 
Executive Committee shall be held at the call of the Chairman or of 
any three members of the Committee. A quorum of the Executive 
Committee shall consist of three members. Questions may be de- 
cided by letter ballot of the entire membership of the Committee. 

New committees of a Division shall be established by its Execu- 
tive Committee with the approval of the Committee on Division 
Activities. Membership on committees of a Division may be 
altered at will by its Executive Committee 

5. The Executive Committee shall elect one of its members as 
its Chairman, and he shall be Chairman of the Division. The 
Executive Committee may elect a Secretary from among the Divi- 
sion members. The Chairman, or in his absence the senior member 
present, shall preside at all meetings of the Executive Committee. 
The Chairman, or his designated alternate, shall preside at all 


sessions of the Division. The Division Secretary, or Chairman, 
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shall keep a record of all meetings of the Executive Committee 
of all actions taken. A copy of such record shall be transmir: 
promptly to the Secretary of the Society. 

6. Sessions of the Division shall be held in connection wis, 
regular meetings of the Society and the programs of such neni : 
shall be arranged by its Executive Committee. 

Neither at a session of the Division nor at a meeting of ; 
Executive Committee shall an action be taken which will be dees 
to be expressive of an attitude or action by the Society, but rew 
tions or recommendations may be addressed to the Board of [ = 
tion of the Society for consideration, or approval and Promutlgatic, 

7. The Division shall incur no financial obligations charges 
to the Society unless such are specifically authorized by the Boo. 
of Direction and provided for in its approved budget. No lial ‘i 
incurred other than as above provided shall be binding op 4 
Society. 

8. The Board of Direction of the Society may, upon reo 
mendation of the Committee on Division Activities, suspend o¢ 4 
band any Division on 60 days’ notice or may at any time rem» 
from office any member of the Executive Committee of the Divisicx 


Revision of By-laws, Article V, R; 
Student Chapters 


FORMAL ACTION was taken by the Board of Direction jn |) 
Angeles amending Sections 4 and 6 of “Article V. Student Cha; 
ters’’ of the By-Laws. The new provisions affect details oni 
changing dates for the annual Chapter report, and annual dy 
as noted in the following paragraphs. 

Section 4 now provides for an annual report of each Stude: 
Chapter not later than June 15, covering activities during the ac 
demic year. This is now amended to read as follows: 


“4. Each Student Chapter shall submit an annual report, no 
later than February Ist of each year, which shall include: 

(a) A summary statement of the meetings held during th 
calendar year; giving the date of each, the attendax 
the principal speaker and his subject, and other pertiner 
information.” 


Similarly, Section 6 has provided that dues payable October 
apply for the year beginning July 1, with reduction to Chapters 
admitted after January 1. This section is now amended to read 


“6. The annual dues shall apply to the year beginning January 
1, and shall be due on the preceding December 1. Studer 
Chapters admitted on or after April 1 of each year shall pay only 
$5 for the remainder of the current year to January 1.” 


Papers Filed in Engineering Societies 
Library 


Truss STRESSES AND DEFLECTIONS 


C. K. Wana, “Determination of Truss Deflections and Indeter- 
minate Stresses by Joint Displacements” (24 pages of text and dia 
grams). A method of computing the movements of all joints of 4 
truss due to changes in length of members is given. There is also 
an algebraic solution of the Williot-Mohr diagram. 


THEORETICAL ANALYSIS—REINFORCED CONCRETE 


M. Hmat, “Stresses in Reinforced Concrete Sections Subject to 
Eccentric Forces and Double Bending” (38 pages of text ane 
diagrams). Analytical methods developed in German texts not 
readily available to the American reader are presented. 


STRUCTURAL ANALYSIS—INDETERMINATE FRAMES 


ALexis MrnorskI1, “Locus of Summation of All Stresses Giving 
Solution of Indeterminate Systems” (23 pages of text, tables 
curves, and diagrams). A convenient graphical short-cut to the 
solution of certain problems of special loading is given. 


CAVITATION BIBLIOGRAPHY 


Atrrep M. Femer, “Cavitation Bibliography” (47 
This comprehensive bibliography covers fluid mechanics, cavitation 
corrosion, ship propulsion, turbines, pumps, and wind tunnels. 
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Modern Society Circuit Riders 


Po.i-Convention Tour Visits Four West Coast Sections, Bringing National Officers and Their Messages to 
Local Members 


ry wan) members of the Board, the Los Angeles Meeting at the 
i of July was simply the forerunner of other delightful contacts 
Society members in the Pacific states. Most of the fol- 


ving week was taken up with a series of visits, brief and informal 
haracter, extending up into northern California, into Oregon, 


-  wectern and then eastern Washington. From the standpoint 
-hoth the Society officers concerned and the Local Sections enter- 
ing them, this type of *‘grand tour’’ was a great success. 

The idea had its genesis in the original plans of the Los Angeles 
ovention. When the entire western field was canvassed, it was 
‘ound that there was great demand for visits or even to entertain 
Convention itself, on the part of the various Sections. Since 
iy one could entertain the main meeting, it was suggested that 
ne of the Society officers might well arrange to visit the remain- 
Sections on their way to or from Los Angeles. Out of this grew 

- ietailed plans for the post-Convention tour. 


An Ear.Ly START TO SAN FRANCISCO 


\s finally worked out, the trip started Friday evening, July 30, 
amediately after the conclusion of the technical sessions of the 
eeting at Los Angeles. That this was before the inspection trips 

Saturday was regrettable but unavoidable. A surprisingly large 
unber of officers and Directors, from both the east and the west, 
ok part. On the overnight trip to San Francisco, there were 35; 

cradually this number tapered off as busy men had to leave for 
me but even at Spokane, the last stop, there were 15 in all in the 

party 

The schedules went through without a hitch. in general, the 

raveling was comfortable but that was secondary. The main 
irpose of the trip was the contacts, and these were all that could 
lesired 

\fter an overnight ride the first stop was at the Hotel St. Francis 

San Francisco. Arriving early Saturday morning, the party 

t the forenoon in shopping or other business. After luncheon 
«al members provided a fine tour of scenic and historic spots, 

ing at the Engineers’ Club, where a cocktail party had been 
wranged. Restrictions in the Saturday afternoon club service 
revented anything more elaborate. However, there was a brief 
meeting at which local members listened to President Whitman, 
Secretary Seabury, Vice-President Stanton, and Director Scobey. 


One Group Enjoys SHasta DAM 
At this point in the schedule there was a division of plans. Most 
{the party availed itself of the opportunity to take an early train 
0 Sunday, stopping off at Redding, Calif., to visit Shasta Dam. 


The remainder took an afternoon train, which the Redding party 
joined at night, continuing together to Portland. Accommodations 
on the earlier train were not all that could be desired, but the end 
of the trip was well worth any discomfort. Arriving at Redding 
in the late afternoon, the party was met by a number of automobiles 
manned by officials of the U.S. Bureau of Reclamation and Pacific 
Constructors, Inc., builders of Shasta and Keswick dams. The 
delegation and the hosts proceeded immediately toward Shasta 
Dam, stopping on the way at Keswick Dam, a few miles lower down 
on the Sacramento River. An interesting view was had of this 
important job from below (as shown in one of the photographs), 
but no effort was made to cover it in detail. Instead, the party 
proceeded shortly on to the larger Shasta project which was the 
main objective. 

Following a short stop on the side of the canyon near the dam 
for a general view, some instinct led the group directly to the mess 
hall. There the treat of steak dinner had been provided by courtesy 
of the contractors. As night was coming, no extended meal was 
feasible, but instead the caravan proceeded quickly to the further 
side of the river, up the cliff to the finished west abutment. There 
the giant 460-ft steel tower and its attached cableways were of 
much interest, as concrete production and placing was progressing 
even on a Sunday evening. The concrete itself was found to be 
largely in place, and only the upper half of the central sections re- 
mained unfinished. The next stop was at the power house, where 
the group stayed long enough to note the progress in erecting a 
number of the generators, and incidentally to view the discharge 
of 5,000 cu ft per sec from the by-pass tunnel. 

Time still remained for one last thrill—to visit the celebrated 
Pit River Bridge—several miles to the northeast. As the sun was 
going down, the party reached this tremendous structure, then 
drove into the canyon to inspect it from 500 ft below. The party 
then repaired to Redding in time to catch the train at 10:45 p.m. 


PORTLAND AND ITs SHIPYARDS 


Arrival of the recombined party at Portland occurred at 1 p.m. 
on Monday, August 2, with registration at the Hotel Multnomah. 
Arrangements for the afternoon included a drive around the city. 
Then in the evening members of the Portland Section, with visitors 
from Tacoma and nearby places, entertained the group at dinner. 
The President and a number of Directors gave brief addresses fol- 
lowing the meal. Then most of the visitors enjoyed an evening re- 
ception at the home of Director Cunningham, whose home af- 
forded a splendid night view of the city and the Willamette Valley. 

A treat was in store the following morning. For the ladies it was 


Keswick Dam, SACRAMENTO RIVER NEAR REDDING, CA.iF., Is INSPECTED BY PARTY OF SOCIETY MEMBERS, SUNDAY, AUG. 1 
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Group Ovursipe Hore, PorTLAND, ABouT TO START 
Visit TO SWAN ISLAND SHIPYARDS 


Clearly Visible, Left to Right, Are: Dean G. Edwards, New York, 
N.Y.; Hal H. Hale, Washington, D.C.; R. B. Wiley, Purdue Uni- 
versity; E. E. Howard, Kansas City, Mo.; G. J. Requardt, Balti- 
more, Md.;: W. D. Dickinson, Little Rock, Ark.; F. H. Fowler, 
Washington, D.C.; C. M. Spofford, Boston, Mass.; E. B. Whit- 
man, Baltimore, Md.; J. C. Stevens, Portland, Ore.; G. T. Sea- 
bury, New York, N.Y.; E. B. Black, Kansas City, Mo.; C. E. 
Green, Portland, Ore.; J. W. Cunningham, Portland, Ore. 


again a ride around the city, but for the men the trip was to the 
Swan Island Shipyard of the Kaiser Company. It was thus pos- 
sible to follow the process from the receipt of materials, to their 
fabrication, then subassembly, and finally, full assembly on the 
launching ways. The ships themselves—large tankers—were in 
various stages of completion. The last visit was to the outfitting 
dock for an inspection of one of the vessels which was practically 
ready for commissioning. No photographing of the shipyard was 
permissible, but a view of the party as it started from the hotel is 
included here 

A pleasant rail trip to Seattle occupied the afternoon. After 
registering at the Olympic Hotel the visitors were invited immedi- 
ately to a dinner meeting of the Seattle Section at the Benjamin 
Franklin Hotel. The dinner was excellent and was followed by 
illuminating talks by the President and the Secretary. This was 
President Whitman's last official appearance as he had to leave 
immediately for the east. 


SEATTLE DELIGHTS VISITORS 


The following day, August 4, was occupied almost exclusively 
with sightseeing, by courtesy of local Society members. In the 
morning an auto trip took a group to visit the unique two- 
mile floating bridge over Lake Washington on the eastern edge of 
the city. This fascinating structure was inspected in full, including 
the traffic-control features, the operating devices for the draw span, 
and even the interior cells of the floating concrete sections. For- 
tunately, C. E. Andrew, engineer for the structure, was present 
to explain the details. Especially interesting was the demon- 
stration of the operation of the floating draw span, as it was pulled 
back longitudinally into the U-shaped floating abutment. Another 
interesting feature was the supporting connections between the 
floating part and the steel arch spans at the end, which connections 
were designed to accommodate motion in three planes 

Returning to headquarters by way of the University of Washing- 
ton, the party halted briefly to visit the laboratory and wind tunnel 
where the Tacoma Bridge research is being conducted. A view of 
the model under construction and of movies of previous tests were 
most instructive 

In the afternoon the ladies were entertained by an auto ride and 
tea while the men had a separate and unusual treat. By courtesy 
of the Coast Guard a splendid motor yacht was made available for 
an extended water tour—first, in Seattle Harbor. In turn, suc- 
ceeding views showed the extensive docks and shipping operations, 
large shipyards and outfitting piers for naval vessels, shore and 
marine installations for military use, and numberless other features 
of a great port 
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Proceeding to the Lake Washington Ship Canal, the yegy) ' 
locked up and into the waterway, through the ship cana] tol ; 
Union, and thus into Lake Washington, a large and pictur. 
body of fresh water, extending for 20 miles along the castery .:, 
of the city. Beautiful residences, an airfield, and more shipyars 
were on view on this lake tour. Finally, another trip pela 
entire length of the floating bridge, this time from th Water « ’ 
completed the 40-mile sail. Delightful weather made the " 
exhilarating and memorable in the extreme. Return from the land 
ing dock was by trolley bus. 


IN AND AROUND SPOKANE 


Again an overnight ride, and this brought the party on Thursd 


morning, August 5, to the last stopping point, Spokane 7). 


comfortable quarters were found at the Davenport Hotel Wh 


the ladies were attending a piano recital and luncheon, the men wx» 
entertained at a luncheon in the hotel. At its conclusion ban 


presentations were made, but the main program included hy 


talks on problems of postwar construction. Various member: 4 


the Board, including Past-Presidents Black and Fowler, Vi. 
President Stanton, Directors Edwards, Dickinson, and Wiley ma 
comments. This luncheon concluded Past-President Black’: 
of the tour as he and his family left shortly afterward 
Separate drives for the ladies and men occupied the afterny 


Par 


One was purely scenic and thé other was to engineering points 
interest. The latter included features of the Spokane Wy 


works—the elevated water tower, the Ray Street pumping stati 

and the municipal power plant and pumping station on the Spokay 
River. There was a stop at the naval stores depot a few mil 
from the city, and return by way of the great aluminum play 
which constitute one of Spokane’s newer industries. 


One Last DINNER 


As a final event of the tour, the Spokane members and ¢) 
wives joined the entire official party at dinner in the headquarte 
hotel. After brief talks, both Past-President Fowler and | 
President Stanton had to leave to catch trains. Secretary Sea 
then called attention to a number of interesting features of curr 
Society work, and his talk was followed by comments from Mes 
Edwards, Dickinson, and Wiley. 

This dinner really concluded the official visits. However, : 
following day a small party in a single car was taken for a mos 
interesting inspection trip of Coulee Dam, 90 miles to th 
west. The return east from San Francisco, Portland, Seattle, a 
Spokane was by various routes—some in the United States, son 
in Canada. The following participated in one or more—usually 
most—of the stopovers: Admiral and Mrs. R. E. Bakenhus; M: 
and Mrs. E. B. Black, also Patricia and John Black; Prof. and Mr 
C. B. Breed; Col. W. N. Carey; Mr. and Mrs. J. W. Cunninghar 
W. D. Dickinson; Mr. and Mrs. Dean G. Edwards; Mr. and Mr 
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INSPECTION OF FLOATING BripGe Over Lake WAS#IN 
SEATTLE 
Draw, in Foreground, Has Been Retracted (Floated Into on 
Open Bridge. Operator’s House Is on Fixed, Although Floats 
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Total ..... 192 
Shipya; 
along For Director, District 8 
water site Wilbur M. Wilson 88 
the ty Scattering ..... 28 
Blank 0 
142 
Thursdg Di 
. The For Director, District 9 
el. Wha Frank C. Tolles_. 
men we Daniel V. Terrell ..... yea 37 
On, a fes Scattering ..... 13 
wey ma part or Society INspectTioN Group AT RAY STREET PUMPING 
ack's par STATION, SPOKANE WATER WORKS For Director, District 12 
W. D. Shannon 89 
H. Fowler; Mr. and Mrs. C. F. Goodrich; Hal H. Hale; Mr. R.G. Tyler 36 
ie W tes und Mrs. E. E. Howard; G. B. Massey; Mr. and Mrs. L. E. Peter Scattering 7 
stash son, G. J. Requardt; F.C. Scobey; George T. Seabury; Prof. and ee eee 10 
Sook: Mrs. C. M. Spofford; Mr. and Mrs. T. E. Stanton; President Blank — 0 
lone nik Evra B. Whitman; Prof. R. B. Wiley; and Mr. and Mrs. Sydney Total 142 
m plant Wilmot 
For Director, District 16 
Royce J. Tipton 101 
Tellers Report on irst Ballot for 
Official Nominees Scattering ......... 
lo the Secretary August 2, 1943 Blank. vai 0 
imerican Society of Civil Engineers Total 08 
The tellers appointed to canvass the First Ballot for Official oon le 
Nominees report as follows: Ballots canvassed . 2,268 
For Vice-President, Zone I Ballots withheld from canvass 
Richard E. Dougherty . 211 From members in arrears of dues . 67 
A. W. Harrington Ach 74 Without signature ..... 
A 130 Illegible signature ......... 1 79 
For Vice-President, Zone IV Joseph Farhi Theodore P. Kilian Leonard Capling 
nd Mr Deeuidie Themes ...............:...... Harry W. Stuber George L. Freeman Alfred M. Wyman 
F. C. Scobey 49 Arthur S. Pearson George C. Maguire Louis Goodman 
34 Byron O. McCoy William H. Mueser Solomon B. Arison 
Scattering .............--eecee. 499 William H. Dieck Albert P. Loriot Frank L. Greenfield 
28 R. F. Schaefer Harry Newman 
5 Tellers 
City Engineering as a War Casualty 
S$. C. Hollister 34 MEN in the armed services are receiving generous credit for 
R. G. Finch be out ade tae seas 12 accomplishment in the war—none more than the engineers, and 
Scattering 10 rightly so. But there is another phase of service that is apt to 
Void......... 15 be overlooked or perhaps receive scant credit. It is the everyday 
Blank. l persistence of those who are carrying on in civilian life against great 
Total = odds, to make the more spectacular activities of our fighters pos- 
sible. 
For Director, District 5 One such person, a city official, has written to Society Head- 
Gail A. Hathawa 185 quarters to explain why he finds it impossible to submit written 
Scattering y oe ee nee “Shi 16 comments upon a sanitary engineering article. He discloses that: 
Void 31 “The war has reduced the number of employees in my department 
by 52'/;%. Wages paid elsewhere, the desire to join the military 
a i he oo forces, and also the establishment recently of a pension plan have 
Total 233 been the main causes for these reductions. All we have left are the 
For Di a ‘lame, the halt, and the blind,’ ‘grandfathers,’ and children. 
7 Mtrector, District 7 “I would like to have you supply me with some substance that 
104 would remove the sludge or slime that keeps salaries and wages of 
Raleigh W. Gamble ............. Plex 71 municipal employees at such a low level.”’ 
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Modifications of CIviL ENGINEERING 
Format News of Local Sections 4 


MANY members may have noticed the change of size in Crvi 
ENGINEERING, commencing with the July issue; or perhaps the 
striking colored cover emphasizing the American flag distracted 
their attention from this basic change! 

In the main, the modification has to do with the trim size or 
over-all dimension, as previously announced. The former outside 
measurements were 11*/, * 8'*/,in., and the new ones are 11'/, X 
S'/, in. In making the changes, the type page itself has not been 
altered Of course, it has been moved somewhat to keep it in 
general centered on each sheet. If one looks carefully, he will note 
that the margins look somewhat skimpy, at least by comparison 
with the previous size. But in this particular the result is not too 
distasteful—at least no comment in criticism of the new format has 
been received 

Another change in printing procedure is involved in the binding 
The Government permits only a single wire staple to hold all the 
printed forms together. In addition there is the glue which also 
acts to stiffen the magazine at its binding edge. By the way, the 
same condition holds for Proceepincs. If anything, the single 
staples permit the pages to open somewhat wider than otherwise, 
and this is an advantage in view of the decreased margins. Other- 
wise, the binding does not appear so workmanlike and the pages 
tend to wrinkle near the single staple upon opening. But in this 
instance, as in the paper reduction, the effect is not serious. 

Thus in two respects—economy in the use of metal wire and 
paper tonnage—the Society is cooperating with the Government. 
Further paper cuts, if imposed, will probably not become effective 
until the fall. Meanwhile readers of Society publications may feel 
that they are making some sacrifice toward the attainment of our 
common national goal 


CiviL ENGINEERING in Army Camps 


Letrrers addressed to Headquarters from men in military service 
have indicated great interest in Society publications. Now comes 
a development which reaffirms, or perhaps results directly from, 
this popularity 

Since March 1, about 250 subscriptions of similar character have 
been received for Crvi, ENGINEERING. These have come from 
Army post engineers or from others in authority. They have had 
no special geographical pattern as camps located throughout the 
country are represented. Some were from internment camps, 
others from arsenals, airfields, and training centers. Of course a 
great many came from regular Army camps. 

It has always been a fair inference that this publication is well 
liked by service men. Doubtless articles on the military effort or on 
features connected with war activities explain the popularity in 
part. Also, it is believed that the usual articles and the profes- 
sional features, which attempt to present in a pleasing way inter- 
esting or basic developments in the field of engineering, have 
proved an attraction 

This latest evidence of interest provides added inspiration in the 
effort to provide the best that the profession has to offer. Con- 
tinued cooperation of members and Local Sections in maintaining 
the high standard of Crvic ENGINEERING is needed. 


Appointments of Soctely Representatives 


R. E. BAKkenuus, M. Am. Soc. C.E., has been reappointed one of 
the Society's representatives on the Engineers’ Council for Pro- 
fessional Development for the term, October 1943 to October 
1946 


ARTHUR S. TuTTLe, Past-President Am. Soc. C.E., has been re- 
appointed one of the Society's representatives on the United 
Engineering Trustees, Inc., for the period, October 1943 to 1947. 

E. B. WuttMan, President Am. Soc. C.E., has been appointed one 
of the Society's representatives on the John Fritz Medal Board 
of Award for the four-year term, October 1943 to October 1947. 


Scheduled Meetings 


Centra Onto Section—Dinner meeting at Pomerene Hay 
September 15, at 6:30 p.m. 


Connecticut Section—Dinner meeting at Hartford, Conn. jy 
in September, at 6:15 p.m. . 


te 


Dayron Section—Luncheon meeting at the Engineers’ (),) 
on September 20, at 12:15 p.m. 


New Mexico Section—An address to be given at the Universi 
of New Mexico sometime in September (date open), at 7-39 »,. infront 


NORTHEASTERN Secrion—Dinner meeting at Northeaster 
University on September 22, at 6 p.m. (Annual Student Night 
sponsored by the Section jointly with Boston Soc. C.F 


yndit lot 
ngineer 

St. Secrion—Luncheon meeting at the York Hote! op 
September 27, at 12:15 p.m. 


SeaTTLe Section—Dinner meeting (place not announced) At its 
September 27, at 6:15 p.m. Howard 


TENNESSEE VALLEY SecTion—Dinner meeting of the Knoxyilk 


Sub-Section at the S. and W. Cafeteria on September 14, at 5.4: 
p.m. 


Charles 


Student 


Texas Section—Luncheon meeting of the Dallas Branch a 
the Y.M.C.A. Club on September 6, at 12:15 p.m.: luncheon 
meeting of the Fort Worth Branch at the Blackstone Hotel op 
September 13, at 12 m. 
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Recent Activities 

CONNECTICUT SECTION 

This year only two members of the Vale University Studen 
Chapter were able to be present at the Section’s annual dinner for 
senior-class members of the Chapter, which took place in New 
Haven on May 14. The Section’s prize of $10, awarded to th 
outstanding member of the senior class, went to Richard 7 
Richards. The presentation was made by Prof. C. W. Dunhan 
Faculty Adviser, who outlined the recent activities of the Student 
Chapter. Other guests were Ezra B. Whitman, President of the 


The « 
brated « 
of 
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fields 


Society, and George T. Seabury, Secretary. Both discuss : 4 7 
. and sc 
current problems and accomplishments of the Society. Chark . + 
R. Harte then gave a report on the strategic materials conferenc . 
Underly 


held in Hartford on March 18, 1943. Recent developments 1 
Connecticut, Mr. Harte said, are the establishment of a magnesiun 
plant at East Canaan, the progress toward re-establishment of th 
iron-mining industry, and also the mining of substantial amount 
of mica. 
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ILLINOIS SECTION 


A joint luncheon meeting of the Section and the Chicago Eng 
neers’ Club took place on July 15. The feature of the occasior 
was a talk by Maj. Gen. Frank Parker, who discussed the par! 
played in our history by Washington, Jefferson, and Jackson 
three presidents whom he considers great builders of Amencs 
General Parker, who had an important command in the fr 
World War, also commented briefly on his experiences in Franet 
following the peace of Versailles. 
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NORTHWESTERN SECTION 


On August 7 members of the Section, accompanied by loca 
groups of the Founder Societies and the American Institute 
Architects, journeyed to Rosemount, Minn., to visit the Gophe 
Ordnance Works. Transportation was by buses from the Twi 
Cities to Rosemount, where luncheon was served immediate’ 
upon arrival. Construction and operation of the various plan State P 
were explained to the group by Capt. J. O. Ackerman, of the Cor} US Ay 
of Engineers, U.S. Army, and for many years 4 member ol a erie 
Northwestern Section. Buses transported the party to the pow 
stations, water-supply buildings, and manufacturing and storing 
units within the restricted area. 
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OREGON SECTION 
S Om August 2 members of the Oregon Section entertained the 
evention group of Society officers and directors on tour 
a Pacific Northwest. After an excellent dinner Director 
= Cunningham introduced the visitors. Mr. Holcomb, 
sent of the Section, then called upon Society President Ezra 
eH Whitman, who spoke on recent developments in Society affairs. 
all or oe T. Seabury, Secretary of the Society, then described the 
: : = York office of the Society and its method of handling Society 
, late nciness 
PANAMA SECTION 
ers 
Ower 125 attended the May meeting to hear Comg@r. Miles P. 
“oe 1) oeocent his solution for some of the navigation problems 
Diversity uv ai press 
efronting the marine personnel of the Panama Canal. The 


ay yssion that followed his address was carried on largely 


ely 
theastern hasan Canal pilots and others acquainted with the existing 
mt Night inditions, and was confined to the navigational rather than the 
ngineering aspects of the subject. 
Hote! 
PHILADELPHIA SECTION 
need) of At its meeting held on July 8, the Philadelphia Section installed 
Howard T. Critchlow as president for the coming administrative 
4 vear, and Lester L. Lessig and Lyle L. Jenne, as vice-presidents. 
— Charles A. Howland will continue as secretary-treasurer. In the 
om ot Siudent Chapter Essay Contest, it was announced that a prize 
onsisting of entrance fee into the Society and one year’s dues as 
ranch at funior had been awarded to Richard H. Miller, of Drexel In- 
luncheon situte, for his paper on flood control. The new officers were 
Hotel on atroduced by retiring President Adler, and President Critchlow 
also spoke briefly, asking for the cooperation of the Section mem- 
bers in the coming year. The speaker of the evening was Charles 
H. Topping, of the E. I. du Pont de Nemours Company, Wilming- 
ton, Del. Mr. Topping gave a highly interesting talk on his 
travels and engineering work in Persia, illustrating his remarks 
with several reels of moving pictures. 
Student 
nner for SACRAMENTO SECTION 
hae The one-thousandth meeting of the Section, which was cele- 
wr brated on June 15, was reported in a special item in the July issue 
“ee of CrviL ENGINEERING At other weekly meetings in June, three 
Student members of the Section spoke from wide experience in special 
t of th fields. On June 1 Fred Paget explained “niphometrology,”’ the 
iossand science of snow surveys, demonstrating the snow-sampling tube 
Charle and scales by which the water-equivalent of snow cover is ob- 
— tained directly. On June 8, A. G. Mott defined ‘‘Some Principles 
Underlying Engineering Valuation,” from the standpoint of the 
mere taxing authority, particularly as to physical worth of public 
or the itilities. The speaker at the June 22d meeting was Martin H. 
ines Blote, water supervisor for the Sacramento and San Joaquin Rivers, 
who displayed the latest developments in current meters, and ex- 
plained the necessity for precision measurements at 700 gaging 
stations to assure just distribution of water in this complex river 
system. 
» Eng 
part San Dieco SECTION 
kson Speakers at the June meeting of the San Diego Section were 
merica Maj. Bryan A. Burnett, retired Army officer, and Walter Thatcher. 
e firs Major Burnett discussed various features of war construction 
France work in Alaska and western Canada, while Mr. Thatcher spoke 
m vocational education, with special reference to the training of 
skilled workers for war industries. 
y loca SoutH CAROLINA SECTION 
Soph Un July 14 members of the South Carolina Section met at 


Columb = . ‘ 
rei ‘umbia, 5.C., for a joint session with the South Carolina 
ae | Engineers. Talks by the following comprised the 

imical program: F. E. Lawrence, director of the South Carolina 


Con ’ - ay Board; G W. Svoboda, major, Corps of Engineers, 
of the Bhectrie Co, Jackson, S.C. ; R. M. Fowler, of the General 

ompany at Atlanta, Ga.; Samuel J. Mathis, lieutenant 
“mmander, Civil Engineering Corps, U.S. Naval Reserve, Wash- 
anton, D.C; and N. W. Dougherty, Society Director and dean of 


ngineering at the University of Tennessee. 
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TACOMA SECTION 


The speaker of the evening at the June meeting of the Section 
—held in Olympia on the 15th—was Sheldon L. Glover, supervisor 
of the Division of Mines and Mining of the Department of Con- 
servation and Development for the State of Washington. Mr. 
Glover’s subject was ‘““‘The Mines and Minerals of the State of 
Washington.”” Others who spoke were John W. Cunningham, 
Society Director, who reported recent activities of the Board of 
Direction; and E. L. Warner, who read a short article, entitled 
“Time to Think,”’ which appeared in a recent issue of the 7en- 
nessee Valley Engineer. The article supplemented Mr. Warner's 
talk to the Section at the March meeting. 


TEXAS SECTION 


On June 14 members of the Fort Worth Branch of the Texas 
Section heard Capt. D. W. Gray, of the U.S. Engineer Office at 
Fort Worth. Captain Gray advised that the Corps of Engineers 
is still accepting enlistments from certain qualified men prior to 
their induction and requested all members to be on the look-out 
for any men so qualified. At the July meeting of the Fort Worth 
Branch, C. J. Elliot discussed the postwar planning program, 
which is being carried on by the Public Roads Administration in 
cooperation with the various state highway departments. Mr. 
Elliot is district engineer for the Public Roads Administration. 


Not the “Parent Society” 


A TENDENCY has been noted frequently, on the part of individual 
members as well as of Local Sections, to speak of the organization 
as a whole as the “parent Society.’’ Officers of the Society, par- 
ticularly Board members, deprecate this wording. They urge 
that better and more appropriate terms are available. 

Doubtless reference to a ‘‘parent’’ organization seems a happy 
one to many people. Certainly the word is intended to imply a 
relationship of responsible and dutiful obligation. The thought is 
to build up the main organization to its proper position of impor- 
tance and to emphasize the subordinate réle of its parts. 

No quarrel can be had with this ideal. However, the fact remains 
that the term is inaccurate, and it is undignified—a sort of pseu- 
donym for what is really a time-honored and respected true name. 
Furthermore, the term implies that there are other societies within 
the same family, instead of just one organization. 

Erring at the other extreme is the habit of some members, par- 
ticularly those of the older groups, who speak affectionately of the 
“American Society.’’ This term reflects a deep pride and there 
was perhaps ample reason for its use many years ago. But today, 
when there are other ‘“‘American’’ societies, whose members are 
also jealous of their fine reputations, this use is easily misunder- 
stood. It is one of those well-intended designations—a sort of 
nickname—which should seldom be used, and then only within the 
confines of the “family.” 


What a Whale of a Difference a 
Half Inch Makes! 


Yes, that fraction of an inch off the length and width of CrviL 
ENGINEERING has cut by almost 10% the paper stock used in 
each copy. Thus the reduction in use of paper required by the 
War Production Board can be met without a furthur reduction in 
editorial content or restricting the number of copies printed. 

Now that it is thus possible to increase the issue to meet mini- 
mum demands, it will no longer be necessary for subscribers to re- 
turn extra copies as requested in the May 1943 issue of CrviL 
ENGINEERING. Response to this plea revealed the generosity and 
thoughtfulness of Society members who, in returning their copies, 
made it possible to fill all requests. Many thanks are extended for 
this cooperation in returning several hundred copies. 

The new over-all size of 8'/s by 11'/, in. has been accomplished 
by trimming the margin only. (See “Crvit ENGINEERING Cuts 
Its Coat to Fit,’’ page 289 of the June 1943 issue.) No changes in 
type face, type size, or arrangement have resulted. All twelve 
numbers of volume 13 can be bound together as in past years if de- 
sired, although the few bleed cuts in the right-hand margins will 
suffer somewhat in the trimming process. 
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ITEMS OF INTEREST 


About Engineers and Engineering 


Army Commissions for Civil 
Engineers 


A wtmirep number of Army commis- 
sions are still available for civil engineers 
with training and experience, as detailed 
below, qualifying them as either Sanitary 
Engineers, Construction Contract Re- 
negotlators, Construction Equipment 
Maintenance Engineers, Supervisors of 
Marine Construction, Highway Engineers, 
or Heavy Construction Engineers 

The Officer Procurement Service, the 
sole procurement agency for officers from 
civil life for all branches of the Army, will 
provide necessary information at its field 
branch offices to all individuals who are 
interested in making a direct contribution 
to the war effort and who believe them- 
selves qualified in any of the following 
capacities: 

Sanitary Engineer: Applicant must 
have a baccalaureate degree in civil, sani- 
tary, or chemical engineering, plus two 
years of experience; or a master’s degree, 
plus one year of experience. Experience 
must have been acquired in at least one 
of the following activities: mosquito 
control, rodent control, water supply and 
treatment, or sewage treatment. There 
is no minimum age; the maximum is 45. 
Men qualified for limited service are ac- 
ceptable. Grades available are Second 
Lieutenant, First Lieutenant, and Cap- 
tain 

Construction Contract Renegotiator: Ap- 
plicant must be a college graduate or the 
equivalent through self-education and 
business experience. Must have a mini- 
mum of ten years of recent administrative 
experience as a construction contractor, 
architect, or engineer, subsequent to addi- 
tional experience as an actual supervisor 
of construction. Candidates must have 
had contract-drawing experience at a level 
commensurate with the proposed assign- 
ment of the renegotiation of large Govern- 
ment contracts. There is no minimum 
age; the maximum is 55. Men qualified 


for limited service are acceptable. Grades 
available are Major and Lieutenant 
Colonel 

Construction Equipment Maintenance 


Engineer: Applicant must be a high school 
graduate. Must have five years of ex- 
perience as a supervisor of the mainte- 
nance of earth-moving equipment such as 
tractors, bulldozers, draglines, and power 
shovels. Applicant must be physically 
qualified for general military service. 
Grades available are Second Lieutenant, 
First Lieutenant, and Captain 

Supervisor of Marine Construction: Ap- 
plicant must be a high school graduate. 
Must have had five years’ recent experi- 
ence as a supervisor of construction and 
repair of waterfront facilities for loading, 
unloadiag, and storage, including rein- 
forced concrete piers, docks, and ware- 
houses. There is no minimum age; the 
maximum is 48. Applicant must be 


physically qualified for general military 
service. Grades available are Captain 
and Major 

Highway Engineer: Applicant must 
have a degree in civil engineering or an 
equivalent combination of training and 
experience. Must have had five years of 
recent experience as a direct, on-the-job 
supervisor of construction of roads and 
highways (Note: Designing, office 
management, inspection, and indirect 
supervision of construction are not the 
type of experience desired.) There is no 
minimum age; the maximum is 55. How- 
ever, men over 45 must be outstanding. 
Applicant must be qualified for general 
military service. Grades available are 
First Lieutenant, Captain, Major and 
Lieutenant Colonel. 

Heavy Construction Engineer: Applicant 
must be a high school graduate. Must 
have had five years’ experience in the 
direct supervision of heavy construction 
projects involving reinforced concrete, 
masonry, and heavy timberwork, such as 
warehouses, shops, and ordnance plants. 
There is no minimum age; the maximum 
is 55. Applicant must be qualified for 
general military service. Grades available 
are First Lieutenant, Captain, Major, 
and Lieutenant Colonel. 

Field branch offices of the Officer Pro- 
curement Service are located in Boston, 
Hartford, New York City, Albany, Buf- 
falo, Syracuse, Baltimore, Philadelphia, 
Pittsburgh, Richmond, Atlanta, Birming- 
ham, Nashville, Charlotte, Columbus, 
Cleveland, Indianapolis, Cincinnati, 
Louisville, Chicago, Detroit, Milwaukee, 
Omaha, Denver, Kansas City, Minne- 
apolis, St. Louis, Dallas, San Antonio, 
Houston, New Orleans, Salt Lake City, 
Oklahoma City, Los Angeles, San Fran- 
cisco, Portland, and Seattle 


Working Stresses of Lumber 
and Fastenings Increased 


by WPB 


WorKING stresses for all lumber which 
has been graded for strength by a recog- 
nized lumber grading agency have been 
increased 20% by War Production Board 
Directive No. 29, effective August 9, 1943. 
Increased stresses in the design of timber 
joints, using timber connectors, bolts, lag 
screws, nails, drift pins, and wood screws, 
are also authorized. 

An estimated 200,000,000 fbm of struc- 
tural lumber and 2,000 tons of metal fasten- 
ings will be made available annually 
by this action, as noted in “National 
Emergency Specifications for the Design, 
Fabrication and Erection of Stress Grade 
Lumber and Its Fastenings for Build- 
ings.” These specifications govern the 
use of stress grade timber and fastenings 
for all buildings constructed, financed, or 
approved by governmental agencies on 
contracts placed after November 1, 1943. 
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These agencies are empowered to put th. 
directive into immediate effect wheres 
possible. 

Where contracts already have bee 

placed or will be placed before Novembe- 
1, it is directed that they should be 2 
viewed promptly and changes mace ; 
comply with the emergency specifications 
unless this is not feasible. These specif 
cations do not cover dwelling houses and 
light framing in which dimension lumbe 
rather than structural is used almost ¢ 
clusively. Neither do they prevent th 
use of higher stresses in military constr 
tion where such stresses are specified by 
the military authorities. As in the cay 
of Directives 8 and 9, covering steel ang 
concrete, respectively, Directive No. 29 js 
limited to buildings in which stress grades 
of lumber are used, because during the 
emergency such buildings are largely 
financed directly or indirectly by the 
government. The previous revisions 
covering steel were noted in the December 
1942 issue of Crvit ENGINEERING. 

In this single document is given the 
information now scattered in a number of 
publications and some data resulting from 
recent tests not yet published. The docu- 
ment “* vers not only working stresses for 
structural grades of lumber and design 
loads and formulas, but timber connector, 
bolt, lag screw, nail, spike, drift pin, and 
wood screw joints. In addition a chapter 
on glued laminated structural lumber con 
tains general provisions, intended to assure 
satisfactory fabrication and construction 
in that comparatively new field of lumber 
construction. 

These specifications were prepared 
under the general direction of Howard 
Coonley, director, Conservation Division, 
and C. L. Warwick, Assoc. M. Am. So 
C.E., chief, Materials Branch, Conserva- 
tion Division. Their development has 
been the special assignment of R. P. A 
Johnson, wood consultant, and C A 
Willson, M. Am. Soc. C.E., chief, Consiruc 
tion Materials Section. L. J. Markwardt, 
M. Am. Soc. C.E., chief, Timber Mechan- 
ics Section, and other staff members of 
the U.S. Forest Products Laboratory 
Madison, Wis., were consulted freely 
on many of the technical details and coo 
curred in the decisions made. Exper: 
ence and practices of the Army, Navy, and 
other government departments were made 
available and afforded essential back 
ground for the analysis underlying the 
conclusions drawn. 

The Technical Advisory Commuttee 
of the National Lumber Manufacturers 
Association and affiliated associauo® 
in the lumber industry provided access ' 
all their pertinent data through the co 
operation of Francis J. Hanrahan, Assoc 
M. Am. Soc. C.E., and Richard G. Kin 
bell, Affiliate, Am. Soc. C.E. Copies 
the specifications are being printed 10¥ 
and should be available about October . 
Requests should be sent to the Distribu 
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. Planning Unit, War Production Board, 
Railroad Retirement Building, 
25, D.C 
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Engineers with Training in 
Physics Needed for War 
Research and Teaching 
We bee HE heaviest demands for research 
ovember cers and teachers made upon the 
id be re e of Scientific Personnel of the Na 
made sal Research Council are in the field of 
ifications fhe supply of persons whose 


ysies 


© specif ‘ef training has been in this field is ex- 
ases and ted, and persons who can do the 
1 lumber rk of physicists, either in war research 


nost ex hing, must be sought from other 


teat 
the are large numbers of per- 
onstruc in other fields whose scientific and 
ified by hnical training includes sufficient 
he case ysies for them to do work ordinarily re- 


feel and 
10. 29 is 
grades 
ing the 
largely 
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Visions 


cember 


ring physicists. Several hundred such 
-<ons are already substituting for physi- 
in research and in teaching, and 
veral hundred more are needed 

\ll persons who feel that they may be 
to serve in this capacity, either in 
arch or as teachers of beginning physics 
the training programs of the armed 
es, should communicate at once with 
- Homer L. Dodge, director of the Office 
Scientific Personnel, National Research 
uncil, 2101 Constitution Avenue, N.W., 
yshington 25, D.C 
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Brief Notes 


fue esteem in which Society publica- 
are held by the members is attested 
y a letter, written by the mother of a 
ing member and recently received at 
Society Headquarters. The letter states 
at the son, a Junior in the Society and 
t lieutenant in the Corps of Engineers, 
S. Army, though a prisoner of the 
ermans, makes the special request that 

Soc s subscription to ENGINEERING 
Serva: | ProcEEDINGS be renewed. 
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CA lune War Department has announced 


struc e availability of a new book of ‘‘Hydrau- 
rardt Tables.” This volume—prepared 
chan- nder the direction of the U. S. Chief of 


rs of ngineers by the Mathematical Tables 
tory roject of the Works Projects Adminis- 


reely ration for the City of New York—con- 
con uns forty-six tables especially applicable 
peri- the solution of the problems of open 
, and amnel flow. Copies may be obtained 
nade the Superintendent of Documents, 


pack ishington, D.C., at $1 a copy 


RECENT publications of the Engineering 
periment Station at Iowa State College 
Bulletin 159, entitled “The Per- 
tage Stress-Strain Diagram as an 1n- 
to the Comparative Behavior of Ma- 
nals Under Load.” The booklet pre- 
‘s an extensive comparison of the con- 
ntional and percentage stress-strain dia- 
‘ams lor many engineering materials, and 
“reentage technique for study and com- 
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parison of shape of stress-strain diagrams, 
both qualitatively and quantitatively. 
It may be obtained without charge from 
Iowa State College, Ames, Iowa. 


IN a recent radio broadcast on “ Build- 
ing for War,”’ Anthony Hoadley, presi- 
dent of the Mohawk-Hudson Section, 
pointed out that much of the construction 
being done in connection with the war 
program calls for the services of the civil 
engineer. 


THREE undergraduate scholarships for 
engineering students have been established 
at the University of Wisconsin by the 
John Morse Memorial Foundation. Each 
of these scholarships will aid deserving 
students with $500 during the school year. 
Established by Col. R. H. Morse, presi- 
dent of Fairbanks, Morse and Company, 
in memory of his son, John Morse, the 
Foundation is aiding worthy educational, 
scientific, and medical enterprises. 


Art the twelfth annual meeting of the 
Producers’ Council, held in Cincinnati on 
May 25 and 26, the responsibility of the 
construction industry to provide postwar 
plans was stressed. The Society’s repre 
sentative at the meeting—J. E. Root, 
M. Am. Soc. C.E.—reported that the in- 
tegration of private and public construc- 
tion was the concern of the conference 


* * 


ANNOUNCEMENT has been made of the 
eleventh annual meeting of the Engineers’ 
Council for Professional Development, 
which will take place in the Board Room 
of the American Society of Civil Engineers, 
33 West 39th Street, New York, on Octo- 
ber 23 at 9:30 am. A meeting of the 
Executive Committee—on Friday, Octo- 
ber 22—will precede the meeting proper. 


Hail to the Concrete 
Inspector! 


Who takes all the raps and the buffets and blame 

When the work and the “‘specs"’ are not quite the 
same? 

Who carries the load of the public pretector? 

It’s the wirey hard-bitten old concrete inspector! 

The work must be perfect from digging to dome 

And each operation recorded in tome 

Materials, workmanship must be correct or 

Woe unto him—the concrete inspector! 

Up early at morning, with flashlight at night 

He tests and he pests and he keeps up the fight 

He interprets the thoughts of the brass-hat 
director, 

He checks and he rejects—the concrete inspector! 

Oh give me a man who has patience and tact, 

With a keen sense of sight and a bone in his back, 

Who can get the job done and of none is respecter, 

And I'll make him immortal—that concrete in 
spector! 


J. W. Kewry 


Cooper Union Curtails 
Civilian Training 
Tue first major curtailment of civilian 
training in the engineering schools of the 


country has been announced by Cooper 
Union. Since June 14, only freshman en- 


gineering courses have been offered in the 
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day school of new civilian students, who 
will be admitted only in limited numbers, 
according to Dean George F. Bateman. 

The draft situation, in addition to the 
need for making room for the military pro 
gram, has led to the adoption of this new 
policy. Women students and 4F men are 
not sufficiently numerous to warrant the 
provision of instruction in the day school 
beyond the first year. The night school 
will continue to function as usual. 


National Safety Congress to 


Meet 


SAFE transportation in wartime will 
be the keynote of discussion when traffic 
leaders meet in Chicago, October 5-7, for 
the National Safety Congress. The traffic 
sessions will get under way Tuesday after- 
noon, October 5, and that evening the 
role of women in transportation will be 
discussed at a joint meeting of the Street 
and Highway Traffic Section, the Com 
mercial Vehicle Section, and the Institute 
of Traffic Engineers. 

Army and Navy officials, representatives 
of transit companies, and operators of 
fleets of commercial vehicles will get to 
gether October 6 to consider the problems 
of transporting America’s growing army 
of industrial workers to and from their 
jobs and of expediting the movement 
of war cargoes. ODT policies on war 
traffic control, fact-finding studies for 
improving war transportation, and re- 
routing and rescheduling mass transporta 
tion will be considered on October 7. 
The traffic sessions will end with a general 
meeting, at which the leading address 
will be the Army’s contribution to traffic 
safety. 

The Congress is sponsored by the Na 
tional Safety Council. 


Engineering Digest Published 
for Distribution in China 


PUBLICATION of the ‘‘Universal Engi- 
neering Digest” for distribution in China 
commenced with the April issue. To 
fulfill the need for technical and scientific 
journals, which cannot be sent into China 
while the Burma Road is closed, the Digest 
will record important technical develop 
ments as well as general industrial news 
Bible paper is used so that the resulting 
light copies can be flown into the beleag 
uered nation. 

Publication was undertaken by the 
Universal Trading Corporation which is 
the official purchasing agency for the 
Chinese Government in the United States. 
The publisher welcomes contributions of 
general industrial news, abstracts of tech 
nical articles, special articles dealing with 
specific problems, and statistical data of 
general interest. Its aim is to keep the en 
gineer and industrial executives of China 
informed of important technical develop 
ments in the United States. The publica 
tion office is located at 630 Fifth Avenue, 
New York 20, N.Y. 
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N. G. Neare’s Column 
Conducted by 
R. Rospinson Rowe, M. Am. Soc. C.E. 


“Pyramips,”’ lectured Professor Neare, 
‘are at once among the oldest and the 
greatest works of engineers. Deriving its 
name from ‘fireplace’ when it had sup- 
ported the ‘open hearth’ for sacrifices, 
the pyramid became the greatest of 
mausoleums in ancient times. Medieval 
geometers idealized its form, and modern 
idealists liken its shape to a nation’s eco- 
nomic structure, resting on a base of for- 
gotten men 

“We are studying tonite an old mausol- 
eum humbled by the camoufleur. If its 
square base 204 pics on a side was made to 
appear an inscribed square 156 pics on a 
side, how much did the camouflage rotate 
the base?”’ 

“No puzzle to that!"’ scoffed Cal Klater 
‘You had framed the problem so that the 
right triangles between the two squares 
had legs of 60 and 144 ft and an angle of 
cot™! 2.4, or 22° 37’ +.” 

“So far, so good,”’ conceded the Profes- 
sor. “The height being 119 pics, did you 
also find the area painted ?”’ 

“Yes, altho I nearly fell into your trap 
by figuring the area of the new square 
base projected on the faces of the pyramid 


“59 8961 


=49°23'55" 


Of course, the area painted was all but 
that, consisting of four little and four large 
triangles, as shown on the accompanying 
sketch. With persistent trigonometry, I 
found 


7,809.5 
18,742.8 


26,552 .3 


Area of small triangles 
Area of large triangles 


Total area painted 


“I check his answer,” added Ken 
Bridgewater, ‘“‘but I used the simpler 
Bridgewater Method. Since all faces have 
the same slope of 6 horizontal to 7 vertical, 
the painted area will be to the horizontal 
projection as V85 is to 6—so that the 
painted area is 2,880V 85. Incidentally, I 
noted that you had framed the pyramid so 
that the length of the inclined edges was 
an even 187 pics, but I didn’t see why.” 

“All part of a deep plot,” replied the 
Professor. “By diverting the attention 
of you expert geometricians toward geo- 
metric perfections, you were led to the 
inference that this was a geometric pyra- 


mid. Originally, and again after res- 
toration, the pyramids of Egypt were 
built of platforms, each smaller than the 
one below. Since only the horizontal 
faces of the exposed margins of the plat- 
forms had to be painted, the correct answer 
must be 17,280 sq pics, the number being 
simply 204% — 156°. 

“For a new problem, here’s one guar- 
anteed to be free from snares, yet an esti- 
mator spent the best part of a day on it. 
A cylindrical pier 6 ft in diameter was 
cast of solid concrete, except for a cylin- 
drical hole left for a sewer main. The 
hole had a diameter of 4 ft and its axis 
intersected the pier axis at an angle of 
30°. What volume should the estimator 
deduct from gross pier volume because of 
the hole?’ 

[Although Professor Neare disagrees with 
Cal Klater for once, he admits that pyra- 
midography is not commonly included in 
engineering curricula. Accordingly he ac- 
knowledges as able Cal Klaters, Richard 
Jenney, Arthur E. Elliott (who drew the 
sketch), Robert W. Woodbury, Byron A. 
Bledsoe, and James R. Bole. The new 
problem hails from Alliance Army Air 
Base, where Major Mansfield proposed 
it to the Professor's son.| 


NEWS OF ENGINEERS 


Personal Items About Society Members 


Georce W. a partner in the 
New York engineering firm of Coverdale 
and Colpitts, has been elected president 
of the General Aniline and Film Corpora- 
tion, with offices in New York. Mr. Bur- 
pee is a Director of the Society. 


C. Haro_p Louree has been appointed 
district manager of the New Orleans (La.) 
sales office of the Ingalls Iron Works Com- 
pany. He was previously designing engi- 
neer for the Austin Company at Okla- 
homa City, Okla 


CHARLES E. has resigned from 
the Tennessee Valley Authority, with 
which he has been associated in Knoxville, 
Tenn., and Washington, D.C., since 1937, 
in order to take charge of the Washington 
office of the American Warehousemen’s 
Association, Merchandise Division 


BENJAMIN A. MORGAN, JR., was recently 
promoted from the rank of first lieutenant 
in the Coast Artillery Antiaircraft to that 
of captain. At present he is stationed at 
Paterson, N.J. Before receiving his com- 
mission Mr. Morgan was resident engineer 
for J. E. Sirrine and Company, of Green- 
ville, S.C. 

A. L. ALIN, who is in the U.S. Engineer 
Office, has been transferred from the 
Denison (Tex.) District Office, of which 
he was head, to the Omaha (Nebr.) 
District 

T. S. Love, formerly resident engineer 
for Haile and McClendon, of Houston, 
Tex., is now a second lieutenant in the 
Corps of Engineers, U.S. Army, stationed 
at Camp Claiborne, La 


Vou 13, No 
Gorpon L. Burt has been grante: 
leave of absence from his position as m. 
dent engineer for Charles H. Hurd Cor 
sulting engineer of Indianapolis, Ind 
order to join the civil engineering facy) 
at Rose Polytechnic Institute fo 4, 
duration of the Army Specialized Traini. 
Program. 


THEO! 
Post 
cago 
past 
en im 
e firm, 


Wash 

Paut C. GILLETTE is now a lieutens Advisory 
commander in the Civil Engineering Ben e Pu 
of the U. S. Naval Reserve, stationed . deral 


the Bureau of Yards and Docks jn Was Soval 
ington, D.C. Prior to receiving his com. for 
mission early this year, Command. 
Gillette was an engineer for the Bures 
of Internal Revenue in New York 


Departm 
highw 
ated 
J. T. L. McNew, head of the civil eng pa 

neering department at the Agricultur: a, 

and Mechanical College of Texas | 

been commissioned a major in the Cort 
of Engineers, U.S. Army. C. E Sam 

STEDT, professor of civil engineering, , 

be acting head of the department during 

Professor McNew’s absence — 


Henry A. YANCRY recently resigne sultan 
as city manager of Durham, NC; fember 
order to accept a similar post at Green: r home 
boro, N.C. Mr. Yancey has been city H 
manager at Durham since 1935 phot 


Socie! 
FRANCIS J. PERNA has just been pr wars 


moted from the rank of lieutenant in ty 
U.S. Army to that of captain. Mr 
Perna is plans and training officer of t 
2d Engineer Combat Battalion at Cam; 
Butner, N.C. 

CHARLES H. BuCKIUS, assistant to th 
Secretary of Highways for the Pennsy| 
vania State Department of Highways a: 
Harrisburg, Pa., has been made chie/ 
engineer of the Department 


ARTHUI 


ANDREW M. Komora has left the Ten 
nessee Valley Authority in order to accept 
a position as assistant engineer-director 
on the Central Hidro-electrica del Canor 
del Pato Project on the Rio Santa in Peru 
Mr. Komora has recently been in charg 
of installing additional generating unit 
at Wheeler, Wilson, and Pickwick dams o 
the TVA. 

F. E. Gresen, assistant 
engineer for the Defense Plant Corpora 
tion on construction work near Hot 
Springs, Ark., has been commissioned 4 
lieutenant in the Civil Engineering Cor 
of the U.S. Naval Reserve and ordered 
to report at Williamsburg, Va 

Harotp A. Ranps, senior hydroelectn 
engineer for the U.S. Engineer (th 
at Portland, Ore., is retiring after man) 
years of service with the U.S. Corps 
Engineers. 

Joun C. Pace has resigned as U5 
Commissioner of Reclamation because 
poor health, though he will remam © 
government service in the capacity 0 ¢ 
consulting engineer. For some montis 
Harry W. BasHore has been serving 
acting commissioner. 

CARROLL L. MANN, JR., major, Corps 
Engineers, U.S. Army, has been trans 
ferred from Fort Bragg, N.C, to ¥# 
mington, N.C, where he will assum 
duties as executive officer of the Wi 
mington District Engineer Office 
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Advisory 


L. Conpron and CHESTER 
post have, by mutual consent, dis- 
} their engineering partnership in 
<hich was formed in 1924. For 


age 
past several years Mr. Condron has 
pe" : . 
in charge of the active practice of 
Cu 
» firm, while Mr. Post has been located 


Washington, D.C., as chairman of the 
Committee on Engineering of 
Public Buildings Administration, 


deral Works Agency. 
SIGVALD JOHANNESSON, designing engi- 
wer for the New Jersey State Highway 
Department, has been appointed head of 


highway planning bureau, recently 
ated in New Jersey for greater effi- 
ocy in dealing with road problems, 


pecially in the postwar period. 


DECEASED 


Watson ALvorp (M. '93) retired 


nsultant of Chicago, Ill, and Honorary 
tember of the Society, died at his sum- 


r home at Douglas, Mich., on July 31, 
He was 82. A biographical sketch 
photograph of Mr. Alvord appear in 
Society Affairs section of this issue. 
Bontrace (Assoc. M. ’10) 
age engineer of Scarsdale, N.Y., died 
s home there on July 18, 1942, at the 
64. Born and educated in England, 
Boniface came to this country in 
For some years he was with the 
rborough Rapid Transit Company 
subway construction, serving as en- 
er in charge of the construction of cer- 
sections of the Seventh Avenue sub- 
He had been village engineer of 
ursdale since 1922 and, for the past two 


ears, was also village manager. 


DattoN MunroE Brown (Assoc. M. 
f New York City, N.Y., died on 


May 16, 1943, at the age of 42. For some 
years (1928 to 1937) Mr. Brown was with 
the Marcus Contracting Company, of 
New York, on the construction of the 
Eighth Avenue Subway. He then be- 
came connected with Spencer, White and 
Prentis, of New York, and more recently 
was with Dry Dock Associates at Ports- 
mouth, Va. 


ArtHuR Cassipy Evernam (M. ‘12) 
since 1940 Director of Public Works for 
Kansas City, Mo., was fatally injured in 
an automobile accident on July 22, 1943. 
Mr. Everham, who was 65, spent his early 
career in railroad work, having been 
assistant tunnel engineer for the Michigan 
Central Railroad on the construction of 
the Detroit River Tunnel. From 1919 to 
1939 he was with the Raymond Concrete 
Pile Company—for part of this period as 
Western sales manager. During the first 
World War Mr. Everham served as a 
major in the Construction Division of the 
U.S. Army. 


James RAyMonD Heap (Assoc. M. 32) 
district sales engineer for the California 
Corrugated Culvert Company at Berke- 
ley, Calif., died at his home at Chico, 
Calif., on July 19, 1943. Mr. Head, who 
was 56, had been with the Arizona Power 
Company, and from 1919 to 1929 was 
with Polk and Robinson, of Chico, on 
municipal, irrigation, and drainage work. 
He was also city engineer of Chico. He 
had been with the California Corrugated 
Culvert Company since 1935. 


RUSSELL MELVIN OBERT (Assoc. M. 
34) assistant engineer for the Columbia 
Engineering Corporation at Columbus, 
Ohio, died in that city on June 5, 1943. 
Mr. Obert, who was 41, had been with 
the Columbia Engineering Corporation 
since 1928—on valuation work for various 
utility companies in Ohio, Pennsylvania, 
West Virginia, and Kentucky. 
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AARON ISRAEL RAISMAN (M. '24) re- 
tired chief designing engineer of the New 
York City Board of Transportation, died 
at his home at Kew Gardens (Queens), 
N.Y., on July 11, 1943. He was69. Ex- 
cept for two years in railroad work, Mr. 
Raisman’s entire career was spent in the 
planning and design of rapid transit sub- 
ways. Entering the employ of the Rapid 
Transit Railroad Commission in 1900, 
Mr. Raisman was (from 1924 until his 
retirement in 1938) in charge of the design 
of the Independent Division of the New 
York City Transit System. He was re- 
sponsible for many of the improvements 
in the subway plans. 


Georce CHEEVER ScHeRER (Affiliate 
11) of Beaufort, N.C., died June 7, 1943, 
at the age of 73. Beginning in 1898, Mr. 
Scherer spent his career with the U-S. 
War Department, being located in U.S. 
Engineer Offices in various parts of the 
country. He retired recently. 


CHARLES Mitts Stocum (M. '97) re- 
tired engineer of Springfield, Mass., died 
recently. He was 89. From 1876 to 
1886 Mr. Slocum was principal assistant 
to the city engineer of Springfield. In 
the latter year he was elected city en- 
gineer, continuing in that capacity until 
his retirement in 1940. 


ROBERT SPURR WESTON (M. '11), con- 
sulting engineer of Boston, Mass., died 
recently at Wakefield, R.I., at the age of 
74. Mr. Weston had maintained a private 
practice with offices in Boston since 1899— 
since 1912 under the name of Weston and 
Sampson. Coincidentally, for part of 
this period (1912 to 1916), he was assist- 
ant professor of public health engineering 
at Massachusetts Institute of Technology. 
He had served numerous states, munici- 
palities, and corporations on problems of 
water supply, stream pollution, and sew- 
age and industrial waste treatment. 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


TO MEMBERSHIP 


‘BERG, BERNARD Pau (Jun. '43), Junior 

ngr.. Brewster Aeronautical Corp., Hatboro, 
» Res. $22 Central Park West, New York 
COCK Joun Orto (Jun. '43), Junior Engr., 
plane Div., Curtiss-Wright Corp. (Res., 
CA. Room 544), Columbus, Ohio. 


AY, James (Assoc. M. °43), 
t Engr., U.S. Engrs., Army Post Office 
\are, Postmaster, Presque Isle, Me. 

‘<9 South West 24th Rd.. Miami 36, 


AA 


VIRGILIO (Jun 


43), Ingeniero Jefe de 
e Fomento 


Municipal Departamento 
amancer del Norte, Carrera 4a #10-53, 


4. Colombia 


ARNOLD (Jun. '43), Asst 
Laboratory, U.S Engr 
Joy le Ave. (Res., 40 Sessions St.), 


McCiure (Jun. '43), Technical 
Eng... Douglas Aircraft Co., 
lo West Lime St., Ingle- 


of ANTHONY (Jun. °43), 2d Lt., 
Antonie Army, 614 Barbee St., 


From July 10 to August 9, 1943, Inclusive 


Bearp, FRANK Wenpewtt (Assoc. M. °43), 2d 
Lt., San. Corps, U.S. Army, Box 15, New- 
castle, Tex 


- TOTAL MEMBERSHIP AS OF 
| AUGUST 9, 1945 


| Members......... 5,972 

| Associate Members 7,272 

Corporate Members 13,244 

| Honorary Members 32 

| Affiliates 74 

| Fellows 
Total...... 19,044 | 

(Total August 10, 1942 17,933 


Beatty, Royce Epwarps (Jun, '43), Structures. 
Engr., Aircraft, Structural Control Dept., 
1053 Lititz Ave., Lancaster, Pa 


Benson, WiLttiaAM CHARLES, Jr. (Jun. 
Plant Layout Engr., Bendix Aviation Corp., 
Teterboro (Res., 170 South Clinton St., East 
Orange), N.J. 


Booss, Georcr Freperick (M. '43), Civ. Engr., 
Ebasco Services, Inc., 2 Rector St., New York, 
N.Y. (Res., 27 Bellevue, Summit, N.J.) 


Boyer, Peter Bovastan (Assoc. M. '43), Asso- 
ciate Engr. (Hydraulics), U.S. Army Engr., 
202 Pittock Block, Portland, Ore 


Boynton, Jeratp H. (Jun. °43), 2d Lt., U.S. 
Army, 2245 Learnard, Lawrence, Kans. 

Butts, SterHen Decatur (M. '43), Civ. Engr. 
and Project Mgr., O. W. Burke Co., 1101 
Fisher Bldg., Detroit, Mich. 

Carey, Newson, Jr. (Assoc. M. °43), 
Maj., Corps of Engrs., U.S. Army, U.S. Engr 
Dept., Box 4970, Jacksonville, Fla 

Caruso, Viro (Jun. '43), Junior Engr., Curtiss 
Wright Airplane Corp., Airport Plant, Buffalo, 
N.Y. (Res., 1378 Springfield Ave., Irvington, 
N.J.) 

Conn, Haroip Paut (Jun. '43), Junior Stress 
Analyst, The Glenn L. Martin Co., Middle River 
(Res., 4636 Walther Blvd., Baltimore 14), Md 
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Couns, Stuart (M. Cons. Engr 
232 Delaware Ave. Buffalo 2, N.Y 


Corpus, Tuomas Liewettin (Assoc M. 43 
Let in), OV (S), USNR 2726 Willow 
Drive, Charlotte 4, N.C 


Curcer, Romerr Rosco, Je. (Jun. 42), 2d Lt 
US Army. Riverview Pl. Washington, Mo 


James Laweence (Jun. Engr 
Aide, Office Engrs Office, Kaiser Co. Inc 
Bwan Island, Portland, Ore 


ow Sacronac, Lours Leow (M. '43), Chf. Engr 
Pan Am. Petroleum Corp, 944 St. Charles 
Ave . New Orleans, La 


Ourver (M 43). Erecting 
Engr Am Bridge Co 1621 Frick Bldg 
Pittsburgh, Pa 


Doveras, Crarence Joseru (Assoc. M 44) 
Lt. Col Corps of Kuners US Army Head 
quarters, Camp Abbot, Ore 


Kis BERG KUGENE ROBERT Jun 
Ensign, US.N_.R Care, Smith, 969 East 
California St., Pasadena 5, Calif 


Eeicson, Evert Eric Jun 43), Civ. Engr 
Mvers & Noves, 303 Furman Bidg. (Res., 435 
Clifford St.), Corpus Christi, Tex 


Greoe (Jun. '43), Research 
Enyr. and Director, Civ. Aeronautics Research 
Project. Univ. of Missouri, Columbia, Mo 


Feup, James M. ‘43), San. Engr 
Office, Chf. of Engrs., War Dept., 23d and C 
Sts. Washington, D.C 3314 Alabama 
Ave., Alexandria, Va.) 


Fenster, CHartes (Jun. 43), Drafts 
man. Read-York, Inc., 5th Ave. and 5tth St 
Res.. 720 Fifty-Ninth PL), Kenosha, Wis 


Gustav (Jun. '43), Asst. Town 
Engr., 853 Kearny Ave, Kearny. NJ 


Fiemine, Roane (Jun. '43), Asst. Prof 
Hvydr. and San. Eng Univ. of Tennessee 
Ferris Hall, Knoxville, Tenn 


Forp. Paut Josern (Assoc. M. 43), Chf. Build 
ing Insp.. Prack & Prack and The Chester 
Rubber Synthesis Plant, Point Neches 


Engrs 
Tex 

Fow ter, Kerra Tracy (Jun. Engr Douglas 
Aireraft Co Santa Monica (Res 3530! 


South Flower, Los Angeles 7), Calif 

Gers. Frepericx Lours, Jr. (M. °43), Chf. of 
Operations 3d Locks Constr Special Eng 
Div The Panama Canal, Diablo Heights, 
Canal Zone 

Goovrren. Henry Carvin (Jun. Ensign 
CEC, U.S.N.R 204 West Washington St 
Fayetteville, Tenn 

Graves. Epwarp (Jun. '43), Private 
Corps of Engrs., U.S. Army, 6518 North Rock 
well, Chicago, I! 

Hackenprocn, Jonun Perer (Jun. 43), Struc 
tural Draftsman, Anaconda Copper Min 
ing Co 25 Broadway, New York 
(Res., Fiat Ave., Iselin, N.J.) 


Happen, Samuet Cornetius (M. ‘43), Chair 
man, State Highway Comm State House 
Annex (Res., 322 East 47th St.), Indianapolis 
Ind 

Yost Dante Assoc. M 43) 
Constr. Engr Sewer Div U.S. Govt Dis 
trict Bldg. (Res 1617 Monroe St N.W.) 
Washington 10, D.C 

Hartweit, James Haywooo (Jun. '43), Asst 
Hydr. Engr U.S. Geological Survey, 945 
Post Office Bldg., Boston 9 (Res., 36 Cresent 
Ave... Melrose), Mass 

Hawker. Crarence Ropert (Jun. '43), Asst 
Design Engr., City of Tacoma, City Hall 
Annex Res 6839 South Puget Sound) 
Tacoma, Wash 

Henman, Lurwer James (Jun. 43), 2d Lt 
Corps of Engrs., U.S. Army, Administrative 
Officer, 32d Battalion, Company C, Engr 
Replacement Training Center, Fort Leonard 
Wood, Mo 

Hewrrr, Crype Burton, Jr. (Jun. Capt 
Corps of Engrs U.S. Army, 604th Engr 
Camouflage Battalion, Camp Campbell, Ky 


Hicorncer, Joun Ross (Jun. '43), Ensign, CEC 
U.S.N.R., 310 South Division St., Ann Arbor 


Mich 

Hime Lorinc Kennetu (Jun, '43), Asst 
Prof., Civ. Eng The Citadel (Res., 646-D 
Rutledge Ave.), Charleston 

Hotway, Nye (Jun. '43), Ensign, E-V 
S), U.S.N_R., 302 East 18th St., Tulsa, Okla 

Humeper, Jason (M. ‘43) Howe & Wise), 607 
Stewart Bidg., Houston 2, Tex 

Hype. Harrow, Jr. (Assoc. M. '43), Lt., Air 
Corps, U.S. Army, R.R. 14, Box 420, Indian 
apolis, Ind 
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Hvyzen, Leon (Assoc. M. Archt.. Skidmore, 
Owens & Merrill, 5 East 57th St. (Res., 444 
East 52d St.), New York 22. N.Y 


Jomnson, Swan (Jun. ‘43), Junior 
Engr.. Dravo Corp. (Res.. ¥Y.M.C.A., lith 
and Washington Sts.), Wilmington, Del 


lomnson, Warren (Jun. 43), Ensign 
CEC-V (S), U.S.N_R., 4045 North Kedvale 
Ave., Chicago, Ill 


Rant. Hawaker (M. '43), Engr., Koe 
big & Koebig, 458 South Spring St. (Res., 
532 South Norton Ave.), Los Angeles, Calif. 

Henry Artaur (Jun. Ensign 

U.S.N_R.,. Deerwood, Minn 


Koo, Benjamin (Jun. '43), Junior 
Engr Rust Eng Co. Clark Bldg (Res 
Y.M.C Wood St), Pittsburgh, Pa 


Kora, (Jun 43). Ensign, CEC 
U.S.N_R., 2713 South Austin Bivd., ‘Cicero 
i 

Leecu, Raten (Jun. Le (jx) 


S.N_R., U.S. Navy Vard, Charleston, S.C 


Liprrz, Atan (Jun. ‘43), Expediter, 
Arma Eng. Corp., 254 Thirty-Sixth St. (Res 
1045 St. Johns P1.), Brooklyn 13, N.Y 


Lyxcn, Oscar (Jun. 43), Ensign 
U.S.N.R., 62 Scheerer Ave., Newark 8, N_J 


Macerras, Ricwarp P. (Jun. '43), 2d Lt., Corps 
of Engrs.. U.S. Army, Company C, IS888th 
Engr Aviation Battalion, MacDill Field 
Tampa, Fla 


McBee, Owen Bernarp (Jun. 43), Stress 
Analyst, Curtiss-Wright Corp. (Res., 535 
Clara Ave.), St. Louis, Mo 


Lawrence, II (Jun. 43), With 
U.S. Engr. Office, 751 South Figueroa St 
(Res., 206'/s Hamlet St.), Los Angeles, Calif. 


McDonatp, Harris Reospert (Assoc. M. °43), 
Asst. Hydr. Engr U.S. Geological Survey, 
303 Federal Bidg. (Res., 1415 East 3010 South), 
Salt Lake City 5, Utah 

McGowan, Mitrrorp (M. ‘43), Vice 
Pres., William M. Bailey Co., 88 Broad St., 
Boston, Mass 


McKrinvey, Reep (Assoc. M. '43), City Engr., 
City Hall, Kansas City, Mo. 


McMuuin, Frepertck Jr. (Affiliate 
43), Service Engr., Federal Portland Cement 
Co., Inc., Box 115 (Res., 176 Sanders Rd_), 
Buffalo, N.Y 


McNavueutron, Harotp Wittarp (Jun. ‘43), 
Asst. Engr Anglin-Norcross Ontario, Ltd., 
Aluminum Co. of Canada, Lt Kingston, 
Ontario, Canada. 


Mann, Hream Broom (Jun. '43), Junior Detail 
Engr.. Brewster Aeronautical Corp., Hatboro 
(Res., 326 Summit Ave., Jenkintown), Pa 


Manrigue Acevevo, Pepro Cesar (M. ‘43), 
Box 1171, Guayaquil, Ecuador 


Marouart, Orro (Jun. '43), 32-86 Thirty-Sixth 
St.. Astoria, N.Y. 


May. Harotp Leo (Assoc. M. °43), Engr 
Water and Sewer Div., City of Palo Alto, 
City Hall, Palo Alto, Calif 


Wrison Cary (Assoc. M. '43), Sewer 
Engr., City of Portland, City Hall (Res., 
2843 North East 13th Ave.), Portland 12, Ore 


MeARSHEIMER, Josern (Jun. 
Cadet. Air Force, U.S. Army, 81-12 Margaret 
Pl., Glendale, N.Y 


New. Toun Catnoun (Jun. '43), Care. Civ. Eng 
Dept.. Univ. of Missouri, Columbia, Mo 


Novick, Stoney (Jun. ‘43), Junior Material 
Ener. Navy Yard, Brooklyn (Res., 269 East 
Broadway, New York 2), N.Y 


Paut Jun. ‘43), Junior Engr 
Stress Analyst, Curtiss-Wright Corp., Louis- 
ville. Ky. (Res., 201 Ridgewood Ave., Newark, 


O’Toore, Joun Eowarp (Assoc. M. '43), Civ. 
Ener., J. W. Goodwin Eng. Co., 212 Martin 
Bldg. (Res., 1762 Jefferson Ave., West End), 
Birmingham, Ala 


Pastorius, Harry (Jun. 43), Eng 
Aide, State Dept. of Highways, Div. 4, Ravenna 
Res., 581 Eastland Ave., Akron), Ohio 


Peacock, Casstus Les, Jr. (Jum. '43), 2d Lt 
Signal Corps, U.S. Army, ASTU 3923, Washing 
ton State College, Pullman, Wash 

JR (Jun '43), Ensign, 
U.S.N_R., 79 Sage Hall, Cornell Univ., Ithaca, 
N.Y 

Perry, Aceert Worth (Assoc. M. Superv. 
Engr., Virginia Beach, Town Hall (Res., 317 
Thirty-Fourth St.), Virginia Beach, Va 

Picco, Joun Francts (Jun. Ensign, CEC-V 
(S). U.S.N.R., 8829 Fort Hamilton Parkway, 


Brooklyn 9, N.Y 
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Raicne, James (Jun. “42 Lt. 
- 


Army, 7300 Drexel Bivd.. A 
pt. 306. Chicags 


RANKIN, Emmett Ropert (Assoc. M 
Bechtel-Price-Callahan, Camp Canola 


Canada 


Rasp, WALTER FREDERICK (Assoc. M 4g 
Draftsman, Bridges and Buildings UP 
Union Pacific Headquarters Hidg ag 
2885 Mary St.), Omaha, Nebr Re 


Reukame, Georce Joun (Jun 43) 
Engr, Curtiss-Wright Corp., Pt 2 
Res., 65 Mill St., Williamsville) 


Rescn, WILtiaAM FRANK (Assoc. A 
ate Hydr. Engr., U.S. Bureau of Resi 
211 Federal Bldg., El Paso Tee 


RIcHARDS, RoBperRt Benjamin (Asse 
Office Engr., DeLeuw, Cather & Co 
Wacker Drive, Chicago (Res, 
Seventh Court, Elmwood Park). If 


Rustin, Herman (Jun. "43), Junior 
plane), Consolidated Aircraft 4613 Tal ~ 
St., Fort Worth, Tex — 


Saces, Danvet (Jun. 2721 ¥ 
New Haven, Conn > ale Station 


SCHARDER, RAYMOND AuGustus (Ag 
Lt. (jg). U.S.N.R., 108d Constr. Batteles 
Davisville, 


Siems, VALENTINE BERNARD, Je un. ‘4 
Lt “Air Corps, U.S. Army 
Ninth St., Jackson Heights, N_Y 


SILBERMAN, Murray (Jun. '43), Junior Aires 
Engr Civ Aeronautics Administratis 
Municipal Airport, Atlanta, Ga. (Res om 
Kingsbridge Terrace, New York 63. N.Y 


Ricnarp Lewrts (Jun. Asst Prof 
Civ. Eng., Dept. of Civ. Eng... Univ. of Utes 
Salt Lake City, Utah 


SmiTH, Ropert, JR. (Assoc. M. 43), Chf Arch: 
Co., 16112 Euclid Ave, Clevelan 
2, Ohio 


STACY, SHERWOOD JOHN (Assoc. M. “43). Capt 
Corps of Engrs., U.S. Army, Headquarters tth 
Air Force, Engr. Section, Army Post Offic 
825, Care, Postmaster, New Orleans. Le 


STEYER CLARK (Assoc. M. ‘$3), Asst Di 
Engr., State Highway Comm. (Res., South 
Central), Chanute, Kans 


Sutuins, Rosert Trmorny, Je. (fun. 49), Stree 
Analyst and Designer, Consolidated-Vulte 
Aircraft Corp. (Res., 1436 Bighth Ave 
Fort Worth 4, Tex 


TAGGETT, VERNON Newton (M. '43), City Bag 
Box 167, Niles, Mich 


Taytor, Evucene Lamar (Jun. Aviatio 
Cadet, U.S. Army, Squadron K, Room 4 
Boca Raton Club, B.T.C. 1, Boca Raton, Pla 


Tempce, STANLEY ALEXANDER (Assoc M. 
Industrial Agt., B. & O.R.R., 1022 Woodwar 
Bldg., Washington, D.C. 


Treurtscn, Kurr (Jun. "42), Sgt., U.S. Army, Car 
Kennedy, 3806 Brandywine St., N.W., Was 
ington. DC 


Tr_pen, Norman Epocar (Jun. 43), 605 We 
Grant St., Blair, Nebr 


Watcace, Clark Epwarp (Assoc. M. As 
Secy. and Office Mgr., Tuller Constr. Co 
Monmouth St. (Res., 61 Crest Drive), Re 
Bank, N.J 


Wess, Brenarp (Assoc. M 43 Sec 
tion Head, Underground Utilities, U.S Bag 
Dept., Denison, Tex 

Weser, Exrc Taomas (Jun. °43), 873 Basten 

Parkway, Louisville 4, Ky 


Wesster, Ja. (Jun 
Ensign, U.S.N.R., 30 Cleveland 5t Wakenet 
I 


Aceert Wiiam (M, “43), Tree 
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